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pLjtfSJ! £ZjjIj (j-4 J'jMJI 


^j-3 ^xJLeJI lAiIS^j^-a (JjJLujj Ig iK*aJ L “h~\? i>*J j ■ Ka ^Jlj£ CALlo^Jj (jl&c (J£ ^3 £j^U jLj^^SJ/ JjLLaJI .. " 

lAiL _ (JiLullLui ^AJi 43lJaJI &JA . ^}A.I A^3 j if! ( ‘ hi ill 4-^LzJI 1/ 

",. 4jjj£J) 43lhJ! j <L£L (jy£JI ^jjf (_Ji\ II (jsi ltf.x*s£i.r\.!ud ^JLxJI 


XuuJ VjZJ 


cAl 93Jjj 64C-1 Us? I! lAl)1 ^-C- L "llhx'il 643^Jt^JI ^Jlc- ^i-ulA V^£jJ (_JLaC-1 gcJljJ A//j/_^ Ll&3 j] , . " 

jA bA .o A I iit^/^pJa I -^>!j (LoLqj icJlLa 4 jjL±!I lAjIaJJIj (jjL<JI lAuISI 64jjL^SJI UjIjU^3j Ljjljl±ui 

\.Sj* 

-l-V 

B. A. Behrend 

e\j^£]l (Jl^-G ^ jjlj c —(Jd.Vlg.A 


A_^.LuJ_11 ^_1c. A^^LoiIa]! j A_ljujLlud]l A_i3 (J^JXjoLA C^sJlxJl l (j^A ( -^_^l ^3 

\a _ciljj_JjJJ _j\ jA ^3 Clil^ijoj AAn C \y^A ^Jjl\ Ax »>al jIaII ojAI-S^aII lAY\\ aLml (_^1 cA-IaIIx]! 

_J ^aLiiill ljjJa3^) . jLlJ j t. J\) a k a 11 C. <1~\\a ^3 ^LujJJ j£jA (JlfLaj £jJaj £jC- ^-UlIaVI-J (JLiaIiaII ^jjjJjoi^JI (^^axJLj 

_a <i jji ^ki i jii ji .SjLi^Jl AjI jIaj] (_$J1u±aj ^jJaxil (J^^ll l^A A_iaa1 ( ^£' Aj^-g_j ^1 j 

.^^jJaLall (j_^l (j-o c” il n^i.o's.ll ^3 AjI^L^jIj A_ajoi1 A_1juj1^^]1 0AL1a11 I^jAj ^jl ^xj Ai^)x-dl A_^.Luj 


1 jj ^j£J .^L-al A_iic. L_fl^)xlill qC. j~\ x.) Loj^) ?3 /* ujJ y^p£jJ (JA ^jdll ^1 CJUaj 1 jj 

^ _3 ^ (jl ^ !?l^ jllldl j^l o-Jl »(jjA}** 1 ^ciili 

(jj_^jl A_jl£-dl oJ_(J_<*—3^ UUj$£U ^ qj'q^ll ^]1^11 j^nx.j j]l (_)^.^]1 ^jc. p-lj^^ll 

^ <q ^Jjoi_ ^^3 ^-ujLuj! A\\ CIiaALuj ^bl\ Clll^L^jVl (3-° -J ^..^>11 l£*^ 1-°^-°^ V j)g 


!?^ajJl l^_J £\A\\ Ajjj-axJl oLpJl ^jAUa-o 


Jjj-^a11 (JaI.V^II (J^Lk ^jhxll (J^-^l IjA A_llj c^j^l ^ilall (^3jq ^ic- ^j_j3_jx.Tuj.i A_il\jll ^jli^Jl S^.1^3 ^xj 
^ 3 n (_^1 jl A_ia1c. A^-^joj^i ^1 ^ic- ClixlLal 1 jj .<3^)x-dl ^llxj Vi^ll ^^ic- aJ (^j^l 

£_^.I^aII ^_3 S^ySLj-o t^Lujjj Vj^jil LujLujI djl^l^jj^l ^3 ox.a ^ju l A_ia1xJ 1 £jjJal _j-dl 

op-l^J ^ic- .riujn Ajl AilxlTi^l jjjl^)]l ^jl J^Aa 3 . 



A_ajA 3 £-l_j_J^l ^3 ^jj^Aa AjI £a "di^jja"_ \ oj±uli (_£A]1 ^VAjaII ^^C-I^ill ^Laj-j]1 4-*\1a^j 4^Ljjj] 

...Xoml 


•» U— (J-Sl JjVi ii,j &A j_A ^ja (jC- 4** }\ 4 A a\*Va11 AjaIxJI £^.1^a]I ^Ac- ‘^Ic.^Ual j 

A A jVl [^aLiaII 4^(JJ^)A]lj C1 iI£^)^-a]1 (JjxjoJ ^alJjj 4 Clil ^jljail] A£.^)juJ 1 dll Al AC- 4(jjJl]l ^jA.ks-xa 4 

...J XJ _c. ^ V 11J 4(jjJ^ilj]l 4 jJA 1^)11 4 U_flJ J J^)£jIa 11 4^ijjj£r^n 4 -Jj^joJJ jVaII 4 4Aj 

4 I_&1^}3J _jll CjLa^LlaIIj 4_lC.^lj]l ^aJJ ^aJ Ia]j .^IjO^l 700 _J lAAAC. jA3J Ajjjj Clllc.1 jlkl <JA Ia^JC-j 

?AJj)g jgill fiA^J £Jjtilt ^_3 ^aJIx. ^aJaC-1 (JaI-Vj <_j£aJ ^ \f^ .1-gJA ^^3 l^AlJa (J^.^11 lAA ^a-uji ^jl bJ'l^Aj 

^^Jj V (_£^)^.! AjaIc. 4** lljj.^'N xaji LLujjj^j ^j^C-Ax-aJ ^a] 1 di3 j\\ ^3 ^alj^l gAA ^^3 aV AAc. £ajoJ ^aJ 1 aIa! 

Cli_lx_^. ^_All CjVI^aII ^ J*ix,a (jc. (Jj^jolaII Ajj ?Aj^jjj11 ^Jc. aJjJoSj XjA CIjI jUjj (_£j!Lua 

• ^f^\ AjIc. ^A ^.^jII Aj_j1 j.^vy!1 aJUJ! gAA ^3 Ajjj-jxJI LjjLi^. 


_3 AjlilVi^l j ^Lujjj ^ j£ji ^jl^3l <jl ^A ^^^aIxJI ^cj^IjII ^ja lAA j*\ a! AjjoJJ^]! 4^ il Uj.i^/1 A^.1 

j1^)1£jjV 1 4,** iV^3 A-gIjI ^3 Ax-AiaI! (J ^iixJ! ^ja ^)j‘iVl CliA^Jl 4 " n*vi ^jjjJvll j 4 ** \^.\W (JL^a ^3 A_k-alV Ajuj^Aa 


jLj^l AiLLall ^JA ^J-a^lVLuJ ^JA 4,** U^a'i Ig.XjA^ J J (j^J 4illiA J LiA S^JaaII 

A_sUaJI oAA ^jl jA 4 AjAjKMI AjjLj^)^]! (JjLuj jll ^ja-n (Jji-Aij CAc.U^"u^)l c" n*\ \ 4^^Lujjj 

_xlij 4—fljjuj ^Jj AiLjaVlj 4ijj a!1 (. ^ja Ig VhJ IaLqj A-AL^-a ^A 

4Aj! e 1 1 IjA^jls 4 0^pill cAilj ^^3 <c.l \>.si\\ j JU3I S^)Jaljl 4. Uj.iI n ^ Ix^Jaj .4 _j\j£J 1 lAA ^^3 l.g.jlc 

A_II j|j aJj!_^_aj AA^JI ^jjC._j*^a\1 c-V£a 3 C- 4_j^xAi]l S^)£!a ^ja ^^aIxJI (JL^aII lAA j*\a! Aaj^UI 

.^1x3 cillAj 1 J^J (3 -0 J 


jA AAllall ^a^l, Vuj.i1 ^ja 4'V^a"i ^^^^1 4Aj1^1£ajV1 a 4-jIxjuj.iI C - _j‘s,x. i \\\x 7kj (^a]1 j.jjj\^)11 4 # iuj.i1! 

^ _ A\ A j.j.1 . V^aII ^jjjljAil IaIaj AjsLia I^jV 4 Ajajuj^jII AjaIxJI 0aUa]1 ^ja IaIaj 4** iljJ)l A3 lA^joiSj ^aLiaII ^jl 

1 J 4^\ jlc. 4_L^. J 4^1^-^! lJaxII lAA jUjl ^ja ^j^a'i'i ." Jj jjoi^Ia" j "^j^jA" "^jI^-a^a" ^JA l_^X_)Jaj 

.^^ajuj^I! ^^aIxJI 0^Aa] 1 ^jc. Aj^jUJI AjaIxJI £_£A\ja]1 Aajju ^jl ^j^xJI ^ a!1 I^jI 


&\ _j^)^£J1 ^jjj J^IxAa]! qll ^^juj ^ja ^1-j o^j^Jl AiUall (JI.-vaj (^Ixia]! JaiVll j ^jjjIjjIVI ^3-^x.a ^jl 

j —a jV ^ jj jjjj 4transverse waves a^JxUa cjU.ja Cf _L jsLaj ^1 (IajaI AijlUll) ajaUJI 

J *J1 .A_asl ^1 A_J^Ia 4 AjL^,^A AJj.)V| I ^j]l J ^Lujjj L^AjJjj^l ^g-^l Ajljola]1 aSILSI _ g.lj^g.^11 

jj]l Iajj 4 jAj.^a'1 ^ja Iajxj L^jlxjjl J^U, 4—alVllj ^IaVI ^1 ^-^._jljJ ^AjaIxJI 4 " J ~N^a]1 ^ja JjVI 



_J AiLLall 


Of 


\A 


S\ Jjda.Ull <j£LaJI ^Lj^SJL ULi^I A-ilj jUkU AjiC-\juj^\ A5Ua3l 


• ethericity "VjjAm ebj$£]!" 



£.ujLill (jjhl! ^^3 jUjJ ^Jic-I ^JiC-/ 4Jl ^ j .yLuOJ (jC- 4 £jju LfjJI _Ll^ ,yJI jL£L>yj .. <_J jLluJI jLiil) ^Uaj 
II J (_J*. yJI IjgJ ilfk jJjj£ltl L—Ljlyx \! (jsQ JjXIl ijJilA (j! yj xJlxJI £CJjb Ljj* LyUll l"i. K !j 6 ^}JlC- 








£ sLujjj jA (j* 



j —& 4 \ — fj —3 ojji-^a ^Jj3 cs^J ‘‘"o ' ■>b ' fl “ " 1856 (j-a jj^i 10 y^J-l 

.(_3-al£]lj liA lA^)£i] (jl£-a ^ 4 ~~ i ^ j 1.1^. o jiX ^A j>-4 AjLaaLuiaj . 4»_j jUlIaII ^jljajl ^Uaj 4 a JijS ^ 

£.1_(^Oj^ ^aUaj C^AjjLall JjAjuJI ^a,W‘‘u/l ^lill cilljj CIiUja]! (Jaa^ dlljl^LVl fi^A 

(Jl ^-aII _j£1 ( ^-uj .JaljjLA]l ^)Jjj-ali]l 6 (J-^j 4 jujj! ^ -jW^ 1 Aa,*! Vu^'i ^111 AjjLiIa]! 

.S^JAaII dllc. IV1 (_JA lA^iC- J 4 Jj^l^)ll 4^)1 j2\ ( ^_ull]aljxA]l 


. AjjI ViaII AijUall ^IajjjoiI AiL^la ^A Llj^l AS^IIa]! AjIc.1^1^.1 ^^aaI (j] 



(jls 2 } ) yyJaJI ^JLjj <—J jLllc l*1^ 




^ 9 (j^ l A \ \\J . ^a\-1j^]I ^JAj.^ 11 ^A A lAg.A J ^ ^3 ^/LuJjj JaC. 

1_O -0 . Ul^U <jl£ ajlnA.1 J A_iniaj .Iajj l_3jLi1a] 1 ^jLiillj a!1 A-£j*s.a1 (Jj^H A AjA^^n 

Xa _JJj (jjjai_-pi (JJJ ^ u'li'i ejp3 -IxJj .iiljjJjp C5^ (jj-uipl £_a (_)axJ! Idj C 1884 ^atc- 1 £jjaI ^gjj 

Ajj^) d^)J V J ^)AJjoIa] 1 ^gAc- ^)JaI QJJApI ^JjLujI . ^)AJjoIa] 1 J jl V'iaH 


.AjjJalj ^IaI ^)Lgjj Ajj^I^I^iaVI oAa 







_ A ojjii ^ W'u J ^j\ ^C-_J t'Lujjjaill L_l^)^Jl o^A Via c_jjIV‘i < q 11 ^\_£ll\ 

j iC. Ij .1^. J a!ijj V ^ajjola]! jLilll -I^aL-ss l_JjLi1a 11 jlilll Cll jjI l L-jjl'n.all o^Ijj j ^Lujjj 


l ** < 1 U L' -A \ 


i ^j^aj 4-iSf oc-li^ jj^I ^3 c L-JjlVull jlllll Lai 


l ** i t a ! 1 


J^LiaII J] (Jiil ^a.w'u^j tj$‘A\ .ll^.^]l jA L-IjIHaII ^ 


XhA\ 




t distil ^£-a • >11 (j-<i aJIc. 


.A_ijLi]l CjI^IaII j o^jliV Ajt-ujLoill Cj 13 Luia 11 j-p*-* c-L^-^l c^ijj 


Hydrooloctric Turbine 



water from 

lake or reservoir \ 


As the wale* tails through tho 
tunnel, it hits the blt^cies of (tie 
lurb»ne. forcing the turbine to lurn 
t he shah that is connected lo the 
turbine turns the generator at>o«« 
The generator then produces elec¬ 
tricity which is carried to homes and 
businesses through power hnes. 


power lines 

Arn<L homes and 
foAjM. businesses 
—>-Vs\ 


turbine blade" 















jj4 c i !hj jjJI ^j^Suij J! jYj X,,7 VjSiJ (Jjb ^j-lc-YI ^UaJI 

(jA y)jlll l / y 6£. LicJij JayJa*\ (yijlll £.9yJ y am\i 6 L—Ijl Lud! ^Zxl// Jaj]a*\ 

.^jtJjJa JO, & Ll^y^JI ^ /■ 7 aJ JJ 



.y^jjJJ (^yz L—I jl ru II jLill/ <Lq jJi U <AL L - J < ^-l// L—L*.L*a ”^yjl^JulujJ £ jya.'' 







L—ljl rull jLnl! fUaJJ (JlalaJI o jLQil 


dpij) (Jj-a_c^jL^a-allj JjllJI ^Jj JajJrN .IlqI j £- ^Ic. Jxj 

^ Ic- ^Lji JJ Cli La I^Aj ^gic- _j\,'N^V1 Jajkxjjj <JLa £-La2 ^3 i. \Uti'\\ A m.^a 

A_^l uiUi A-LLj^l AiUall JLajjj A h-\A 4jj . 4->a. W'u^'i lijl jl ^ \a\\ Liana's t jl^Li Jj Jj^jaSI 


."UliK jJjlj" 









Aj jhj djlh^c LSJ lIiULulg Ig, h t j jXJI Ij^S gl jj! J j^.j .oj}Lb elgjjy/ Jxj 

.{JLJI l.i<LV eLj^gS]! (Jhj (j&uJI A I*y'i ^jdhJI lLlJI 


Xajj o^C-J Jxjj JjSJI ^9 4 _i]Ia11 ^)JaV 1 ^>J^1 .L_J.^- ^IaJ jll 

(jl_ C-^JA (j_J^)jalA (JIa£^ L_Luj11a]1 JjjaJI 4_±A 4.* \\U t<l^lA ^9 Q lc.^_^A 6^)lj^l 

^ _aII 4 jaI ~s.11 A j^\a!1 ^ja %51 ^ 1 4-iIc. j^jaa]1 1j^_j ^jJa9^) 

• (jlc-JJA (Jj 9 Ig . n^ . . jVj^ 150.000 (JjUa 

<jjJ (j _ 4^jl _A.Kj.*) . W“ij Ijj <jl Jxjj 4 ^jj_ja*Vuaia11 ^ja JjjAj! j^jjaa]! IJA ^jjjj (jlj (_)a1 

C_lilaj (jlc-^jA ^LujJJ jlc. 4^- j^)jaa]I £.lglijl (Jj9 4_11 ^a! <il£ L_fll^JJjajl Jxj .Loj^a .1^.1 ^ja Ia 

t(J_ a*J1 4_xjIHa] (JIaII J^.1 j Jaj^)j>ji]l ^Lujjj (Jj 9 . Jaj^jAJj ^yajjfi (J£juj ^Jc- (JIaII 4_^ja9 4<JIa]I 4_1a 

^yC- dil^j^lj £d> ^j^)jaa1] <JjoiL1a]I dlLil5U 4_*-aL^Jl diLnlLali _jLa»jj ^9 

4. % T^jal_jl 4 A _J (. J_ill ^JA 4_iuJ Jxj . 4_XajJJ ^ J^JjAa]! ^JA £ LglijV I ^-Ic- i" n*\ 4 Aj JJA^-A 

4j_jIjC. (Jl9 Ig n*\ j .Ij^LojV ?-Ij^)^11 JLajI ^9 Al <^-L-aA ^1 ^_jj AS^ ^ j^)jaa1I ^ja ^jIc-^ja 

(jj-AJ jLuj IjJ ( ijKA (jj jjj cj£j (ji ^j UL^a pLjgSJf jja 4 # i^uu (j! ^y ^jISa yL aisijj.." 

".. FLjIjIjxJ) ^ Ja L uj (jjl.. f_^ jj/ 











^ s LJ*JI a t.**1943 ^1*11 4 j1j ^al*j V ^£1 c"jjjl^)ll .ill j" ^jj£jLo ^Jl jV 

l^xj <ajLai ^4 jo^-l Clalc-l^j ^jjQ <lumia LgjV SljlxJI ^-1 ^Ixj S.WiaB CjIjV_j3I 

jl CjIc. 1 jlki (Jj iJa£s llA (_j*u3J .tij ^-ujJJ jA jjll^)13 l3l ^31 ^jj .^Lujjj V 

• I Q'N- Nf 1 ^ j\n. ^J^3^X-L2 t, Q ^ p t 4 *^zv 4 i unQ z\ 





^all_xJI _3 (J £jLo 3^ Cj' ^ Vqill j Cll^-31 ^cjjIj ^9 <3^Jjai-a ^)JC. ^^±i A >a3oC- ^jj 

_j_g hj ^3 .1 lij c-Lj^)£^3! «ii3jj ^jJ^'utii a > uj.ij3oljx>i31 (j\j <sLaij£l ^j-G 1831 ^1*11 ^9 ^^^-olxJI 

IJ_1a 31 I i_A _ujl (_£^3I ^IaxIJ 1 V J^4J IxJ (_£ JJOI L ^ilxJl £_a±^-o 3I 3#^ (3 ><41 llA ^^9 L_flLou£l 

.^l_3jLi1a 31 jLnll) AjjLjj^£ 31 AiUallj £-a^J ^JLxJl ^Jjji3 A uA \a <9j^)laj 


4_ijaj (jC. A \k^k^W 4jl^aJj-a ^ VjfLij Cja=lj t2JJs til! jiuj jj]l ^-Ic- Jiji.4! tJ j9 


t(jjjlll) aluu CjlaLji^i t>a Jl ^ V^l ^_llmj “Ujla 4 jLu! tilliSj t ( ij..VJ"^') JjjoM _^Jfc ojjj^iIIj t*ijL^«'l Jaj 

1_ui^ala 1_xBlj tllai ~_^a!j diilLal 1 ^ j£] . tlliaj lilj ^9 <la 3! tllLt^ ^j^al O^ 1 

( Jc. tj - ) j )t-i.n.>/\\! tl)^ 1 J4I 1 g x <a9 -. 'y (jVl ^ ‘'a - - ^-ajaij - A1 ■ ^aAJ 

^Lui_ij > : ;.j tdisk-turbinc rotary engine Jj-i—JI ^^ujjjjII o-ajiil Ji» t^UJI zL^£)]\ 
high-frequency 2Jlc. SjUVI <4^1 t electric energy magnifier ajjUj$£JI Allkll 
2 —jjIjj^I! 2—SUaJ! tthe magnifying transmitter j—A4I J—flighting systems 
jj j !—$+) free-energy receiver 2_ii .i, Vil 2ilkll twireless power 2 j£Lo£UI 

Tesla "t_jjla]l ^fiuij ^ila"_ J tll9_j]l tilli lla 4 -<u4j tllic.9 tS^lij (J^ilil! Ajjaj Jj 2^i. ■ >.V lj 

Jj—Ji tiiL_uaj t> Ujjc j f'JjVjll j4a."j Tesla shield howitzer 

.(_5^)A1I <Jj4l (_j-d 





















JU 1 ! JLxj A usi$ 

o^)_£Ia Xjuj jj] (jl_£ • a jnSlIJ jA^li jj] ^aljl A1 a 4_ia1x]I (Jj3x]l ( ahcl (jA jnxj Xujjj ^j£ji (jl <ALoi (jA Ia 

^_3 4jq nlV'ill dilnfil' A^*_a ^gi dil^Loi 4 ju^)I .4_alikA Clslxl 4lix*iJ 43XIaJ ^aX^ll ^l lVu J i" n*\ \ A n>c. 

. iAIaI^jaII j 4$.ljjji]l 4 (AjLiiJalj^)]! l_gJX^. (JjjAj "_jjl_jC." 


oj_!iall A' Vi ^ c-Ij^^]! (jlj _^Aj .^.Ljj^I iIxjuj.i1 j ^-3 ^Ic- A,\\yx,W 4jjA3 jA l.Ajhc. Xujjj (J*-^. Ia (jl 

S, W’‘ia 1I Cllljjf^11 ^gJ] i IaAjC. . Axj ^AIjj^I ^*1 h^iaII ^jl£!Al ^aJJ ^j c(_jiaxj 4 ,a>iaIc. dlll^V 

4-^.1 u^iaI ^-l^ikl Sc-I^j (Jj^k»*n (jA jjll ^g'nl A3 (J^ujja! (jl£j 4(j^ujjAl (_^jIa jj Ale. (JaC. 4^1884 ^Ijl]I ^_^3 
. u^ia SjIaV Jjia J£ (_$■]) (Jjj-a j]l ^*jlVn*n (j-al_k ^aliaj (jc. C‘ 1 "s. n (jl£j 4 ( ^j\j^)^£JI 


IAj oj jj£ A JIa ojjl Xujjj Ac.jj ^Ij^>£^]I jLu3l (J£Luia 4_^.l jJ (jjjoijAl (jl£ 

_II 100 JJSjJ ^ aj AAJjiaJj <JjoAAa]I JjU II XujJJ A^.j .A Jj.^ixu^aII (J£Luia]I (Alii] (Jji^. aIaj! ^ )Yuj.iI 

(JjIIa Xujjj] lliA ^lIaj gAc.jj (.5^ ^ ^jjjojjAl (j£] 4^jjll CliljVjA]l (jjjXaJ <jj11a^ (jjxJjAl ^C> ji jA 

Xaj_ij ^_1c. ^j^jujja! I^aIc. 1 ^giill l_jj^JI caIaj <Ja^A]| (Alt aIaj 4 (j jjujjaI ^-a (Ja*J! Xujjj cAIjj . jL^A^H Iaa 

. (jA^]l (jA 4_L jia 6 ^)J3 CIiaI A ^^g^l J 


.Uljlio ^ Jjll <a, w'uti'l (_^a]I J^J j\jja]I jlAill ^Uaj jA j 4 (JjJaSl ^aUaj XaiJJ ^)^Ajl 

^ _All Xuj_jj Cl jVj _^A ^al AVuj.)I ^)A . Ig Aj.Vq'l ^aAjoIa]! ^aUaj] (j^-GJ V o^)JJ^ ^Usull lAA ^Aa 

iAI^I_ uj! ^ja lAa. oA;!*^ diliLaiA ^jc. <1a1 j jlcill j ^ >-^l ^Xa^. Ia j^la 

^j^)a (Jaa ^^3 A-JAij A 3-v\ aj 4Ia^. AnVi (AIXujI i\J^'n (jl^ *>" n*s 4<A1 ]a (Jx3 ^aLolaII (j^ 5 ^ V 

^1 AILjj 4<j1c. (^JaxA A^^.j (jjA Xcl£ AjA^JI XujJJ ^aUaj ^Ljjc. 1 (j^J V 4lxjlaj .A^LolaII ^ja 

?.! _a1x3 .a^)jj-aAl Ia£ X^joj I^L^AI lAA ^ L>^ ci^ A^^.^a ^A c^a]I ‘AI^^aII ^)1£AjLj ^al3 

^_jA-^.11 J .L_1 jLi1a]I jljjll (i _ 5 -ic. L^AatJ (jl cAlja^U (JjVUj.Ia1I ^JA AA\j IaIaJ ^J JX VV^A !j-ll£ *^_J^I 

^ja£*j _j ^ $ >11 (jl ^A (j^ljij I I-a^ c_njoi]l j .CA3^11 <*jjJaA jA iAI^^-a Ia^A ^jJ^Jaj (jlj ^C-Aj ^l_J 

4<lj)g aJLolaII oA^J (_XJ! a^.j Xujjj (j£l *(j^jA^I (j-o Vaj _)A^j iAI^^aII (J*_^jjuj Iaaj 4 4_Alii]l ^3 S^>a 60 

. llrs ( > 3^ c ' (j^ ^JA'N.II (jl llillA 

_3 J .(jl^JoljH !_g_^.^)laj (jA <Ax*J 40 _J cJ^ A ^^gA ^.Vuj.ljjjlill ^LJjU^IA ^A^AajjJ XuJjj (jl^ 

_jl_ *JIj IaXaj ^aJ (jj^jjg, A’ia ^.IaIc. p-IajujI AWi L_iijlAl (Ja.^kj (jl£ 4laJajl Aj\*\ aII j AaaIIx]! (jia^ljtA]l 

AAtA_ a3I j_Aj .a Jjll lAJja. (jA Ul^>j ^gAll (jjjjllj AjjjJaAll 4_AXc.V I CAlAsXI (Jjl . ^.^gjJaJ l^lx^Jj 

^-l^)Akl op-l^j (J^aaj (jA (Jjl ^Aj . I^lc-Llj CjVXCu ^3 IaAjjAA ^aJ A3 j ^CJjlli]! ^^g3 <jj\j^)^£ j^AjA SaIja (JjV 

.^cjjIaII ^gi CjI jLiuJ] <c.^uj a! Ac. (JjV 



c"^Jjlg,X,Vu^)j ^ JjU L_)Ux.j Clllljj jAVVn ^L_l jllUll «lj.l^Jl ^Unjll ^JC- ^2/Ull I 

-Lai jj \ f\ (J£J jJ 2.50 ^Ac- ^/Uujj (^LLg ^LLxlll I^A ^al, W'Uil ^3 3^-H 4 ~s '^j ^LujJJ 

•W*^? ^ L> 


^jjjoi_Jjl 3_£1 .lg-J UlLLa 3 ^ fVUVl 4 j 1 jln-sl 4 _K-oj S^)JlK (Jl^-al &U.3 XoLjJ ^ n^il 

3 )-a a .lie. U (J£ JIj cKlll Cy* ^ 3 ^A! ^Ujoia]! ^Ull ^Uaj ^3 U^)-oj!iuil 3 ^ (Jlj-aVl O -0 ^)j'K^ ^3. 

. 1^11 Aj 4 i ^ ^q\ 1 4_1 i''i\'n,i UK lu^ AjCAjuJ A-J^jolA «j ^ ~s. 


A _^IjJ AK^i_^ l' ^ 1 _J 4^)V J«i "(JjJ jlgxVfUxlj'' AK^i ^ 3 ° dll^jU Cli^jUj U-lic. 

_3 L-flj j.*) AK^)U_ 11 £-a 3 ^ U£ UslijVl -Laj^juj ^Ac. 3 M 3 Aj\j ^Um ciljjlj .djjK A_iLUo l_±&Iuxq 

4 _Ki U cKlll t^Ull 3^1 U-^U^ll *Ijj$£]1 3j^ 3 ^ ^A_ujjj KAl-Laj .&_jjjoK-g 3^2^ 3 ^ "(j jJ J^*'^ u * 1 j" 

<juj _aj ^Jc. ClijS ^3 Jjlj cillljj cCjI^jUIIj <£^jjdll ^oIujj Ajslij^l 3 j>uj ^15 413 4-lxaj ^jlJ ^1 U jA 

£_ 3 _^ (JjULo AalS jJ 216.000 ^-lfAJ 4_iJaJ^*j ^aJ ! ^llxll ^3 (Jjl 3 .j3 3 4_x-a3 

• Ajj^all 4 Q * q -s. 


^)J*_i-a 3 jj 3 ^*^11 ^ 1 -LaUil Clu^. t^cJjUl 3 ^xj 3 C ’ Jj^ (j3^)*3A_l ^15 4 ^1898 f UJ! ^ 

* 

(j$\ 3^Lj Cli^jj-al 3^^J to^^all 6 1 a CU-U. 3 -0 ‘-^-^jj-al .tiljjjjjj t^j^ujjjU o^yp*J 


^K^lll l$-i3 Loj ©3^ ^3 


(J—^3 3 d j*^ 150.000 4 1900 ^Ixll .^JUll iiLLall jjSjIj ^j\K 

3 !_^ (3 0, ^“ ^5'^i^Ul Uull ^aUaj ^jn^j l^J .L_J.^ ^Uulljll 

4^)jj-sa_11 (JUjlj 4_5-l] ^-SK-^aVK 4^313-1411 j ^^l- 1 !^ 4_1 a1U11 ^KjjolII 3-saj ^A A-U^all oIa 3 ^ 

.^llxll (j3Lallj 31*44 CllU^^-aj i ^- k-a ^^4l^ 




^)j2^j ^A 1JA ^jl J^Ij ^jl Jxj ^1 4aL^2 (Jj^-odll i^jC- (jlc-^^A (._a2^jj t-la^JI p.^jaJ (j^ 

J_uj (J^l ^ja 4,3-ts.aII *1 jal ^Lj t^llllljj i6_j±& 4_j11a (J^ldiA A^.1^2 .^-a^. 1 ^llxll S^aJI AiLLall 

(J_UJJJ jjl .1^.1 ^llaluaJ c. \f\ i (j jW/1 ^r, u^-il ^\-joa_£j (ju ^^C-Jj (j!^Lc.Vi S^-^.1 Cl±^.l jj .l^_i2 £2j ^Ull Qjjj]l 

! !?La£JjooV 


3 ^Luj_jj <j\j I^aIxj ^jV t^lc-Vi (J^Lujj l^jiilal ^ll]| S^kLuill Cljlp.lc.jVi £.) A y ^-JAIa-^. 11 C*i2.'U«'i J2 j 


^^_Jj£^Ia ^-l^lkl ^jj^j (Ji2 jJji^)li £_£jLiA ^a^xLail <j\j ^\x\\ £a j^jjolaILj ^ClLu q\ (Jj 2 4 jVqMl aJA ^}ii^.l 

dl*! jj <jlj ^1x2 Cliijl dn^. c 1943 ^Ixll !^Lujjj ***•»' LiLdl 4 _a^«a]I C*ia^*s c 4 qjq*s.ll j .CjI jlo. ^CIxj 

tcjilj ^c-^j .CliijJjuj _>Clc. ^Jj 2 1 dj!p.l^)j 4 _j1c C* n^ni Ia ^Jc. JVuC'i ^-l^lkl 

^ 1 ^_jj£^jIa a^)£lijl jjji^li ^jl_g_^. ^jl_J . jjji^li j]i j ^A <jlj QjilaJ <j*UJI ^3 -^xa (Ji^^l2 

. (J^2 dll jLa] (Jj dll jj-sai (Jjuj^j 


^aJ 2 .4 jjLolVi dll_k-al^xll ^SI^a Cj.W,M AJj^)ia (jC (JjjLij <aj^J 1 C‘n*s. j t JjVi A_ia11x11 l_j^)^J1 AjIjj ^ 

4 jAxll djLJI £21 ^a Jj.wM "<2lJa C1 jI_^.^a" ^1 JV’hJ ^-ud ^^jj2I .aJLoia]! aJ^J J^j <jV (j^ujjjl l QjK'i 




A^a_A ciljA ^)nx,A lAA (J^ujjAI (_jAa3j ."^IaI^II" ^ j2l 4 _iajuA La ^9 cLaA^liujj (_£AjI 4jIa Ia±a 11 lAAj 

. jl^l j]| £-Ij!±=»J ^s ts Ja. AjaLiaj ‘Qjj 25 J ^'Vn (jV jJlxll jJajJal l L_lIjalJ^ . 4_9l^_ia)^ a*1A 


L^_xi iAIIaj 1 A9j t 4Aj Wa A_ix-a^-uj LLaA ^ja 1 j\x -^.j (jL jaL.^ 1 i (J jLa. LalUnl 

(JL^_a. <j_ a _‘WaII ^_aIxJI a'WaII ^ja Ia^Ia ^l»-\ ^ja Ljaji 1 -^'i A3j .tilllli]! ^£aLIc>] (JjLujj (JLla. 

I_j _laa. (J_ IIaJ lAA (jl£ . ^Ic- (J^An ^Al£VI ^JLtllj A_1 ajoj^) 11 A-lAjLtAll CALolujj^aII Ail£ ^Jc. ^A^laJjai 

^3jj ^Ac. l_UxaJj ^LL^- O' 0 20 ^>^.1 LI xjjj i ^JoaI A^l . AjAL^i^I ^11 x^->aj ^2 AjjoiIHj LaAIa 

1_iliia! l_jj£ A9j .^Au\-1a]1 ^^Iaa]! VAj (Jjjj ^^Ac- 4 j1jI£2j 1 <al£ ^jJjAj J] t(JLJI 

• c3' jj^'j o-« 



3/a^ a IjmiLq ^-L9j (jlS /a in (86 <Ja*a ^ <Aj/a ^ ^ymzxj! Liallc. Lhua ^ya Aa ^)8l±li ^.i// (J^.^yll 


(_$i (jj-1 (4xxhl j!L< 3 Lillis 4 jJ)L±z. (j! jzC*_j ,1943 U-J^^ 7 <SJjj (lSjjjjj! (JfjLlS a./ 

. ■ Uxj ^ya SjLbJI l—IB'Ijj IjjlaL^. (jLS 2000 ^u£7 ^/ V/ yluuJI £J3 j yl ^_aju /J ^) ju-aa, 











\ ujjj ^)JC. Clnkj ^Illl t_aVVl c^SUa j 4^*1 j5^I d^.I^)J 700 (j-a jj£! 4 4jLi^ &Jp3 

^ 1 *.” LI Xjjj 1 ^jl£ J^S C^j^JuJjjl (Ji.&X \ .AjjLol! 4_I^.LiSl !^)jjo£-Q Loj! J LLxlJI (jl^ . (JL^]1 

.^1x11 ^jjL ^ LLii-a ojl£aV ^jfLj 


(J_^jj»j3Vuj.i_ j (jjj_SI yt» Ja^a ^al£j Cy^ -L! 1 (JLi3 C.y* u^ ^ S ^al£j V ^SL*J1 c J^^S! 

.^I^jjoSI j ^nlS <Qjla AjjL^j ^Iuj ^J] A_ia1x 11 ^aAlLaSl 


^aj_jsj Lliuj qj.i^j S_aj^) ^IxSl (J^a y* <1a^_aS1 a_ia1xSI ^XxaIi Jjl jjl ^a (_jj)"i ^jj ^jjSI ^.LaIxSI cJS^^ 

jj— jS JjS ^j-a I^jLlj! ^ ^ (J^jLujS! ^ cili£-LaSlj <j^p-jaillj 4il^)3l Ig g -n! j ^Ull AjL^Saj ^j-o ^)jj£]l .^jL^-jI 

4_^3^ t> ‘* ^ ^**’ ^jc. 4'‘n.W (J!La tA-oljl ^3 J^.1 Ig ,ag Qj ^aS d^jjjSI ^j^al ^jc- <■” i.W'i ^S *^j31 g-l^Sc. 

^jc. 4 : ‘n,w La! .quctrks "^JjSII" Ia^ojojj ^1977 ^LtS! .ixj ^L<ii*J! <9 Juj£j La !1 aj t^jj^j^lV! 

^jJ! Ig j^jan c^SLtS! 3JJ^S! 4 )^Sx*iV 4_A^Ia_La ^^iSl ^Lbojaij c^-aSlc- ^jLa^lx>a ^UaJ 

j Ajj-n jail! ^j-a ^)Jj£lS <JjJa^)C. ^3 6 <jcA u^ill ^jLaaLM djI^LiV 4_La3LUl (jj^x^ll j ^jjJ^SllS! S3&^ 

!4j!^a! 3^ (3° 



i PALAU 33C j 

i 


_y Ailji JlLLj 4 jJjjj £jl juL 




AjJaxJI (J^.jJI /-id fj£j •‘Li/Lo (J)ljj! 
























<jljjJjJJ Vj<J it JllaJ 






*L<lui V 4-J^uj-Lo ^ ^(J)±siLlq 


!! ^^-aJjl£V I ^LeJI I -1C- La (jl^-a (J£ ^^3 ^LujJJ V ^joj! 


• ■ ^ £jJ±A flfcj 

!!?(-jjjluJ! SjSIj (j** o fj IjLxJ 






VjZjj .. Uaj/ 


ursjjjp Jsijjuij (j*i /juuxj (jis *uy 





A x-i2j A _ajhc. Laj]lgjc.1 J>-s-xa c'* iV‘3 AjlfrujiVt ^ >.njn JLoc-l ^jl .11a. Aiaj l_lujJI l3A ^jjfL 33 

% 

^ _3 4j_ ujLuj! ^)j-saLc. j Cllll^ V j (Jjjall ^J1_*JI (jl£jai ^3-lx a (_£3ll CliS^ll ^^3 ...(_£ jjjaiLl 

,4_iajLI aLaJI 


Tesla’s Colorado Springs Laboratory in 1899, 

Aajj-J/ ^_ia ijLJI £>j& j!j£j (jc- JjjJ^JI ^xIxJI Jyxj 61899 fLxJI ^j-3 ii/iL 4-ub^S Jj^_a JVum7 y j5Lu 


3j 3_a _ajj V t »"nai l3a 3j.W<a l^lsl (JI^V c_J^x3i] CaAx-a ^ n^n 33 ^jIixaiaII I3^_j La^Ijl^j ^jl . ..(_£^)al S^jLxj 

Aa3j-a JLoj ClJljV Vj^Lj Ia^£L1 ^j 3I La^jp^lll .. JjL-aJ V jl (^3*^ .AiajJI ^jLa] AujjLJI Ja-alillL ^»LuaVI 
q\ <lla C- d^xjj Lo3ic. ^11*3 3^) qj^Uj. 1 IlLa ?jlil Allis La ^gic. djLjj 3 j^j (Ja !^»3lla]l ^)j-axJl l3A ^3 ...111 4_a*il]L ^la 

!?Aa3j-aIL dia-al (Ja . ..!!?^j j3 ^j-a ^)j£l (Jj 3 L^LiV sLj^illl (JL ^Lujj 





1,<LV eb^gSlf illil ijljjjjii ^j-3 "l ijK (jJj!j 


^\jlc v>j ;1_ia1c. l_jL*-£1uj1 (J^.1 J A-lajoil^j tciilj (_)*£ -la] . ..(_£.1iuj Ij 

£.1^1] ^»j ... *Lo^j.1a]I ^^9 ^jC- 4 I±aLu Lq <J£ ^ 






cb AjJl^. 



Ajb!j.c>~ jjjdJI Aj<LX!l $■ LjL b 3/V^£jj ( _j^aj^LLml 





y-* j ^ ^ jLal] ^1^11 I^a /j^j ^jjlllj tLilij ^jjlfljt ^ya jy^ ^ ..(Jl^JI <j*_nlajj tIxjJa 

/{jjLLllil _''jjJt JjLajjJ y*uuj ^hmij ..<jyi Lf * *■» u••’ LiSJ i%tl i'j j*a KjjHII tit (j / jl/ ..Cj^Ajc. ja.j 




y j c*La] <jl ^al . L_J^x_ui]l ^I^Jl -S.J LoAic. Ja^3 (J^jLuJI ^a^l£JI lAA 

?Ljajl aJLoiaII oAA j^3jt/T\j ^)^.l 











^ j ^ (Jj^juj^Lg ^ ^jjl'uin il l_iA«1a LqIaj ^jiaSLjj ^Lujjj 4j ^jaj iS^ l_jA.1a] 1 ^jj 

I^A ^j-o ^A^i j !I^j3 *Sjj>a 3 i ‘»_iAAaj ^ ...4“ngA_1 jujj^3j ^JUajI Al ..(JaI£2a (JaI£ ^a\c. 0^_1a ^ i».j IIAj 

. Lj^)£l3j Li^.j^j LiIIa Lial^lLujV l-lx-aS ^aIxJI 0^_1a11 11a 1 jaaj.«^ (jjlll ^jj^ialaLAll ^alA k'^\ £^.LjaA ^_yskLyji ^aV^ (j] I4_I£ 

£_a A _asl jIa ^jc. 4_ia1c. S^jAUa J£] n,^"i ^ja . .^j'Ka'I ^\x'‘ia Lgjl Lj .. jlill (Jl*Jl L_i^.L-a Lj (_£.liuj Lj Clijli 

C. Og.i ^Lajaa-^J ^aJ ^111 ^)j^a1I IaII IIa ^Ac. ^JJC- (J^jan ,lC.Luij C<Lujj.1a]I ^^3 4_J (_£A]I (^j-aIxJI ^JVjaII 

.4-jjLuuVI 4_3 ^)JLa]Ij (JJA^VjaII jlAiLujI ^)A ^)jau]l 4_^jLaAI 4_k-a^)i]l C-3jajJ tL_JjXjol]l jldAJjoll 

^_1c. (j! ^-iLaJjaiJ V Clljl . .A-ijLuijVi 4x nAall ^3 A-IaI^II S^jaII tilL . .^-4pV/ i-ll^XjJ! .11 l^j (JIAIa 

! JUJ1 ^3 (j^A^ib ^_fljjai3 . ^jaaaaI] Iaixa 4_jI£a ^ n'A ^jaVIaII ^AAixa ^a^A ^Lia ^^jaijAiA ^.a'Wxi 
(J£ <j 3^) (jV ^jj^xJjola Lijl ..Ua.1 j^l JjLacA ^^3 o^j.1^. CllJ^jjJaj . Liljlc. ^^3 ojiL ^^^ajuj^}] 1 ^.-sg, ja\I ^\x\\ ^cjuj^ -ill 

!^_1a1xJI IjjIaLoIAJ ^)Aa]I (JjL^. ^JA 


4_xilill j! j_ ty \j ^I^)__a]1 _j_^C-^) *(J15 (_£A]I ^jjV^UaiaII ^Jj^^aII .1^.1 Jj-L-sa ^£1 ... ttf AJ (jjJALlJf 

.. ljLxUiJI c£t*-* ^ 4JLh £iaj V lit (j£J UjLi^J (Jja-n'I L_1^LujVI J 


. .^lc.^11 (_£ (3 -0 u' ^ ^ Cy* 1} V 







£ JaC’■ /_ Luj L-jLxjIujI 4-Jj.X xs- 3 i^Uj ^.±*1.) ig.A J £ Laic- -l£/ • . <-J Jxj ^jC- ^ *ill ^ Lull] jig-*- 

/(_£jlg-y II /-24 


^JjSjLa Lt^jJ! juj/ ji/ jlzl* j^aUp 

%UUJ £lill?)JJ 43 jj*JL 4 



dlLa (jl -IxJ jIslLui! IjLo .1943 o.W'iaH CjIjV^ ^5 Ijlxll <a£^-a]I 1” \x£\^\ S$j 

!"jjjl jll Jl j" ^ jJI ^)iixj Jl u' • jjg ^ - 1 





























9 JjY! La•^Luuj YyKiil j yxj ilgjjd ^ KL*lYJI ^ l Jill! cJ&*j Y^jJ/^ (S_yl^ydll -io yJi u» 

!<jb! jJuJjj dil'jUI j ( _jjL±ly lj<LY e-Li^jg-^JI (JLujj! 



Fig. 2.-CABINET TYPE, WIRELESS INSTALLATION 


JLuijJ 4,j II, mu>y/ 4jl j ^ IjjJ ^y3 4 .ax)& ll tfZUM JLjjjVJ Sjt+I Ks-il \c- 

Lzlv 










SIEMENS' UNIVERSAL WIRELESS RECEIVER. 


jkjc, (JOc- (_£ jjjj ^ ^iiLj (j! y <^jVI ^ZLiXtl SJt+l ^3 *Lal. )*\ uJ Luj ^J.// jlg,y II /_14 . i^;/ jjjjJ! *LayJi u 

HjKLy eLi^gSlI JLujJ 4 jIjLH. 1 (jy^. a / asijI yltf.yll /-24 j .3L_ujj V^£jJ ^jluuu 





A JjJaSl (JL^. LjjLi^.j .j djl^uLollj CA.n*\W q a AAjIa Ac. ja-n a Aj^jaJI ^_1a ...lJjj£ Ja /J 

(J j3 _a (J£juj 11 V jg.> aj 3^^1 I^a ^jj-al IjLal :<jaiij J!>J! (J1^)V .AjjI m^VI a]Iac.V S^ujLia 


!?jj&Ia> 11 AsLjaVh (j1 j c-Loix]! a^^Loj 


EJ 1 


Jl ss 

*J ^aJ ^gllll JIaC-VI iillj . l«lJ Ig.lC. £AjoiJ j L_1 jXjoJI ^lill !)LujJJ (JIaC-I Jj ^JAJ ijJ! L_njaJl LaJJ 

1^^-xJaxll (JAxjllill CJjljj 4-lJ^lj^J Clll^ jL^Jjoj'V 1 ^ilx> A3 j3 


<jjoij .^I^jjojVI ^1x> ^1 1.1^. a Ag a 1^1^.1 s^l^)j 700 (3 -0 ^AI^aII ^^.aIxJI Ajjij l_ia^ c<jjuj 87 _j *^ ciAa La-iic. 

_jl_£sVlj A _.iaIx!! (jl^jVl (j_ a A _uj^a (jlilal ^ja aIIjaII t^Lujjj C1 iI£1±aa c." n'qj .o, w"ia11 CIiIjV j\\ Aaj£^. \^c- Ia c^jA^kll 

^Luj _ii Vj_ i_$\J tAjLi^. 3^* .Ajlij _}joiC. 6«1a3 Ajaj^. CllljliiA AjJ^-a cClillaixkAlIj ClaljV^Hj 

_£ill CjJ _£lj .Ajj£joi_ xl\ AjJjJI CjI J.nA a! 1 ^gi Igjljn ^aJJ ^aJ (j-GJ (J*)J>11 Jj3 (jjqV^ll ^ t>>Vl Ajlc.ljlkl <JA 

.» 

A^J_uiU Jj \j ^\ ^g3 Aaj)^*s.ll Cj^aLojI .13j .Aj^j^a ^Isl ^^3 dij^kj (JaI£JLj lA_jjjj-aj ^aJ .13 aIIaC-I ^j\j A_iAjai^)]l 

.XaJJ (jljjl (j^ Aj^JoJl 


!!?Ajj^u 4\L J 

CjLajoiIIa (J^Lk AjL^JJ j-saJ Ig.lC. ^jlxJ (^5^11 A^-LjjV I ... ^xj 

(jl-^ CL—DjoiII I^J ! Jj3C- Ja^3 QJ, ulj AJaAC. (3^^° 3^- *3*^^ U 1 ^ ^ ^ 


_^1 c Aa^jj jl£ ^ja-sII ^jl ^_ia 


. 4 Q 



jJ ii A ClAnVi (jc. V'n W j)l£ A aK (_^l i—jlaj’u J jl (jc. (jjj^txj 4-aljl ^^9 (Jjiix]l £_a]I *.A\ 

1_aj 9 I jl_I ^A jl I .li^. ^al*j dljl^ 6 ■ W'‘i>all OLV ^11 ‘Lo (j£J • (jjifladll (JA£ lj<alc. Ixii j 4 _±a ^)j£l jl l-g-A^ J 

! 4 \ jjQ ^ 


ujLujVI 4_9^A j)l£ j .!Ajujjj UjjL A1aAa]I CjIjV^' 1 (j-a ajjau-a 4_jjC ^g-Ic- Sjj^j i”ll ^3^11 ^ 


^>1! (j-GJ CjIjIJl] l^al. W‘ui.)l J UjK'Wl ^aJ <■” n*\ 4-lujLlA ^JJC ^ g'> (^] ^-UA^ t^jAiua]! c. Qjgl^U (j£j tA_ljLuljVi Aa.1^. 

. AjjLujj'^ I t*‘ u i' ^ 1 ^ M 


(J Vt ” £LaLjjJ 

H.A.A.R.P 


lj_A (jl ^_i^j-£ 3 !L_llLa]lj <JC-^)]I c > Uai's (j*i'q]^ll (JjAstll "l '<i)K jp^lj" ^al■ W"uj.i 1 (j£-aj 4 jIj i" )\ u*il \a\\ (_£.l^.j **in 

^_A ^aJ_ §j Cli_jl£ ^lill a-li^^]l 4_g_^JI j£] i i£'-^- L$\ 1*^1 c”n*s.j tAj^kjoJI (j-a A^hajc, ^j^-ailll 

(_^jll j tAjUtll l£ 4j] !(^^joill "<*_j_jIa" j^jjolaj ^aj^ll Ai^xj 1 w h«o1 La ^a tiil^ ^^Ac cJ^*^j •11 

.AsAJ^\ (j-o jA-aC. 4 -L^.^aII cJllAJ <jL j ^.I^J^JI (_jiaxj .W'lJM 



^al • VjU" 4jYq*i _j^ia La-iic ^aV I I^J 1£^.1a (jl£ ... A_iljjjaiAll t a!, I j ci±^J! (JLac.1 





























A lx_^. 1 4 l^Aj tAdjoiLiA ^-AC- (_£.Ill ^3 a^llakJI Li^.^]jj£lill a^A ^JLi <jl ^j-4 d^kJI . <jVI (jj^jV^ll £-a (JL^JI ^A Ia£ 

. jIiolj dl j ..A_i 4 ^UsJl dl^VI tilt Jj Ajl^ill ^a ciuAj I^a ^ac-j (j^ .^iaVI ^jc. .11.1VI Aild^l ^qV 


4_<i)VA ^ (JjA*j <j! ^alxj 1, mma^ . ^jI£joi]1 Uj.iI "n Aib^laJ (Jj^xj Ai^A <jl£ t Li^.^] jpVll a^A ^^)Ja I-a^C- 

^jjj _ kiall dll j 4_ nJ^qll ^IsLIa]! ^ja ^jlSjjoll AjjaLia A^_jJ (Jx^j jl c^Iaa AjC.I ^)^11 dj^Iall ^3 A m,A 

(J1_3 c." n*\ tldajl Ajj^)j*J! dLal, W'ui.)VI lit i Ajl ^r j*\ . Ig ,‘ia dl q u.'Nf 1 ^j£aj Aj v^a CIjIaI .W'u J ^ja Ia^JC-j fcl.1^. J^jLaII 

!jdJI <_£.lV (J_j^ (J^ ^ (JA Ic-^p ^Lk (_ja A'^a'i Aaj^laj ^ ja)3V.1*-a]1 (JI.-^aII J)j3 V £_iialiujj A jY^Ml a^A (jl_i 

^jc. ^aj ^ja .^Lj]I a^I£a! (J^^> ^ j^I^a (JIj^uj ^ic- a ^aVaII AjljUak <_£.iV ^_a jl£ 

.d_j Lua aJI jSI 


1^_1a d^Jla tdAiffidl ^ ^Lajj Lg^jpfit dl_ijJa^)ill tilt ^Ic. Aajxj ^gillj c^jVI jaSI "^JjIa" IaI 

^a j t(J*_a]lj aJ ja lg Vs I .^L-al l_i^.^]j VsVI a^A jja^aj ^ja JjlaSI qj’qVl .LiIIa A1a jj£I ^ >jnl jdl j 

.IS^VI ^_5-S S-^^^aII A a\ 1 Ig *s^>>a ^aJ ^lill jji.^a'1 J t^aJlxJI (JaJC- (J^IaI ^a 4 _C*^^a] 1 il ]^^.a 11 a^A <_£.lV ^-da 



Aj^juJ! KujVI aJ~i~\x} 


aJ_c. A^.Lai_ 4 _ 1 c. dljjl ^ja c > nxVn uj^ cAj^VI cs - ^ "s- 3 ^)^" 0 -°^^ f 

^1 A aaj.^ia ^^A C!jL^.^a]I a^A .C!jL^.^a]1 ^ja Ia^. 1^. a.V ^xa aLaIuj dn 


% jAtA) ^aJ dl 
^aJ tdljlli^A 














t<] ^ajg $ a \\ I^A . J^jIa D^jliC. LujLujI jA j i^JjjVI £A £ jIaJ 

. ^3LaC. C_flJ^j^)5LjLa ^^)A] LqLqJ A^jLolLq 


il^lil] o^xll -L-aJ (J-oC. (JaxjI LujLujI -1^-j j^)jola] 1 I^A jL ti"nW 11 "l-I^W 

. 4 _*_ 9 j^a]I A-lajojl^j A_njjyS^i\ c_jUaC-l (J 3 l^. ^j-o 



(_$j^ji (j* 


A ih id ^Jc ^Jj£^jJI 1(_£^yjJ! L—ijl& ^qU^jj 


_J A^a\,\ VuJ (J^l l ) -0 •\)** 1 J ^ 4 - 9 j<L^JI ^^9 J&J coJAxia djl^nlail] LujLujI A aj.<u«V^ ^aJ "l-J^jIa" 

4 jVq il (j* \a\x\\ J^laliA]! <J3Lk ^j-o 4 jIj 14jVq‘ill o^J L"nwll ^ j^-<u]l ^j"^ <Q <_£^1 LuujJ 

.Lu^jiaj Qjfi (_i^ Aj^)^-ui11 3\ j> xij‘i ^ij ^ajg 3 a i^A j . ^ x nJall ^j^J-ill ^jLuia ^^9 ^)JjJ <jl "c_j^)Ia" 


li_Jbj .^j^jVl _iJl iyA S^)JXj-a 4_alaiA ^Jc. 1^-331^ (j-° ^£-jl jA "l-I^jIa" ^ j'^1 4 \\ jll^Vl J^l 

5_sUal _ jj^II £_a VI11 li_ a .CjIj _1L A-Laill tilt l V'iKTiI ^L^jl ^ja-^ (j-o AiUaSlj cAjjjpSWI 

p J W i I _jA JI>J ^ ^jkUxxll 4_3^jolj A \*\ a i (jjJl ^ja C5^j l£*^3^ 1 -J 

! JaJjJallj ^alxj A^.1 V .. ?I ^A ^ya 


1_aj 1_^ <j31^)-o 4j'i.Ia j cilLiA J .V jg >>a ^1-^Vu 


L>^ C5^ 


t- 

























cillj Laj ^ 4-lfuiillj "l-JjIa" A_ljaj ^LjB 4_ijl£-al ^jl La V J o.Wia ^a-al V ...tilliA 

Lll c. q/li^j t^_j jjVI (J£juj ^j-a _jI.1a] 1 e-LLajI jl ^aln^Vl t ^j^j^all ^B dsl^jjiu 


_SI ^j^jjoi aj (_)-a*JI (jc* t_aBjj <jl ^11^. .^j^JI £-1^1^/1 I^J A_i]jVI C il J^^t^aSI ^ q-^j "^Lujjjj cJ*-^- iS^ ^ ^j^SI L_njai]l 

_jLaJ J i. ^ IUaiJ ^B ^JLxJI (J_^. JaBB ^!^)jl ^Lola^J ^aUaj Pj^.j J^)^-a <j\j lil^jjl 4-iV ^1905 ^aLt]l ^^B 4_AAj-a ^Hl ^^C-ls^l 



4-LLjfJj 4-4J^Ji £&±4 

Particle Beam Weapon 










II {JjjJI (jjj ^L—i(Jjl-Lui jj^dn 3 LI I ^jjjjj^J! ^^Lxa]I 


^jdll < LLqI^] 1 A-jjjg -nII a_L^.^ ^^Jl jj ^^liiiajjoJI jLdVI (jl i.11^. dj^x-o ^>-^1 


d] 


.A_^JjujVI (j-o Laid c qL's.q jj (jC- cdllj i" 1.W‘Vi t^ajdll (J^kj La-lic-j 11968 ^L*-ll 


<" i.W’i 


^ ^*jj^)]I A->a. W"uj.ij ^131 ^jaLiJ^ll ^!)LuJI <jc. L'^jlxd (JI^>dJI iAjjdl dal jI;Vuj.l)U ^jjdj\\ 

i'L Ijla ^pLjaall 


-i7 jln<Lj t. "ijjljj~aJI ^Ls jLsJI e Lda&JI ^j-3j ilOW fLJI ^3 4jJ lj ^ <LujL.c“\ ^jjL-sxo / Ui/L -l£/ ..." 

"... a. ? Vui II djLVj 4jyyJs dd4 cfl (j^ d/^>0 ^jdxj (_£js! 4jJ . .^J^jLltl 

Xjljj 


d /jljdi u,y/ d/ -jjlj! i <ii 5 J)l$.y\! Ij& ^-d^ ^y/ ^ 'ui^.-a diilS dil jLlLIujYI (jjd ^ d\~\ usi! (jl Jxj .. " 

£ y>^ .£^d-^ ”d44 J yl^jl" 6^JLtJI ^j-9 (j-Uy^jjJI e LcIxJI J)~jjI 30 _J' 40 /c. Idyl Udic- dUjJ ... 4 jII 

a^j&JI <?d (JIjJa ... ^juj Jj Lf d^ ^dd*^ 3 ^ Ud^**^ ( d^d^ Ud^° 60 £-Ijj *L±iljppd dll jIuj 3 Ij-d af p LclxJI 

".. tjJdA 31 6 dlljUUJ Z^jIc- £cj j!j^3 JaULjjl £-±Jdhdi Ad^^p3JJ aIo Jy^. 3^jyJaJ ^jl 


:b ^IS ^jjll C XJ! Id "^UbS" J jdJI 


(JaJy ^ UJd d7/ ALLj /^-Uj i*Jd ^_Iij ALiJ^j ji^^_ j-o c '*>/ dj ? ^uuJaLiiLaJI c_J jdVI /-14 ^ Lc .." 

LaJj*-)^ .... A. w d II djby y/ ^_^ajLcIi ^*/ ^LsUaJI 3° A_ul£* ^ 110 _j 100 3^ d"^" 3 (_g ^Id<u^ 

/7 .. ^d c_J jx^j'i! Lc c ?4> dd/ Adf dlj lc- Lc cl^d i (Sd^-^l (jL^-cJI Jijd /^ j *Lcdlj lc- 










(. > \5 6^1 988 ^lc> 3 S_JJJoO-Q AJULqJ 

i>3* 4-j/ ,J?cJ ^—lc- $jjJill L&j-i! <±yj?> f 3^ a ^ hill ^-/c. / gun* J)^j^ j Aj jj-J 4 LI j-^ iu^J/ (_j*ljy // < 3 / ... /; 

"..{Jjum^jJI (_j-*a!j£* y 4 [I Jjn I i x ^*fl ^LaB^H i*J j^.y^JI jill 

?S.W**^11 CjLV jll (J^i^. (jC- liLo3 cAjclxiuj A_^Jj3 ^islaIII (J^i^. (_£i3 

3j_9J .AjLxA3 (_£^£joia]1 ^31x31 4 a\c- ^yA Aj^)juia 3I ai£jj La 13 a . i** il nx. Uj.ill .lla ^)^3aj 3'“^*^ Ail jiju 

I^a£ji3 A_i3L^J1 Ajj£joi*J 1 Cil^iii31 3 C 4nW 3-^-^* 4j£>j^y^\ Aj^pk31 A_x-aL^Jl Ciljii31 ^^3 3^3 -gLl 31 i^.1 

{jl .. . & I <JI (J)y 9y e LJI C'l~\'i cl) Ijln*\! Ijj^y^i BBj.. .(JjB ^ya Lb l U3. )*\'uJ JBj 64 j. 1/^J^ *La A *\ Lai (Jx&llj /_L/_l/ 3 ^-/ • •." 

".. ...S^jjlla 6 4, 111**/ 6 ^&Lu*£ 3 ^yiB JaLLui I Ig, f . Li^ 4 J&Aa LgjjJB 


^3i_ a Aj^-ojaiJ ^il liA 3 ] .1.1^. A <ag <a aL^ Aulij (j! c > \yj cc_fl^3La31 ^iC jjJa^-a31 liA ^3 3-^-^* 

^_lc J_ <u*j Ail . ^LL^.V La£^ g^jc jl jjjjilj jl ^.^3^ A_ajoiI ^^ic- Is^Uaj i-<uxj V Ail V] 4 "aL1i3t^1 A-a3^^ 

^jj) ^ ^.LoLl]! 3 ^ ^] *(. 3 -^^^ J>-JI \ 3 I 3 ^ V . ajLu 31 ^3^*^!! L^Loj ^iaslij ^ <q\c. ^3^*^ 

cil_jjj j^JIj cil_j j3^3VIj 3 _V ( 3 ^) 3 ^ ( 3 -0 ^ cA3^c> aJ (_>«3 Ij^lc. I,q3-^^ 

!? 3 -o 3 ^s 3 ^^ !?a^)j^3ajj AiLii^l ^1 3 ^ 9 ^pjLujI ^1 c^Ia_jjc.^ 


3 ^3 3 A n ^LuaVI C 5 £, ^ JLj ^ i V^ 1 'ill c_j^)^. 0 -oli^j 3 *^ Lg 3 I jA <. n^xll j 

!? C5 _a 1*J1 jjjk^ij 3>» ^lin^vi ^ jill li^-1 3 ^*-^^ ci 1 ^' ^31 3 -° •^31*31 Sic. 


ciijj JA\ Sjj!1a3I aJILo 33 li^j lJ a^oj .^.1 ^^31 Jj 3uj£j a3o Sijxll 3^-^- 3^ ^Vj3ou31 oiA .w u*i lijl 

:3jSj3 !JjL2^LlJj j£ 3 /^ujl y^ZjJ 3 ^a c — 3 L ^-j j - sa c f 1934 3-^ 11 a 3 ^^ ^ 


^■Luy 4 ih A 3/3 ^**{f’ cJj^J ... (Jj^Q 250 4-3 Lula ^_/c j Z^jLL L-sYI 10 /^. /^./ 4jJjJfr. 4 jlJj! UaJ ^IsLla S_jLc- 4jJ ..." 

12 ■ ]jjL’i _ j £ Ualml jJ 4JL) XuOJ JBjxj (HjI^JI 4-J jio. fill 4 j!jJB l-LUaJj ^JjjIa 2 c iK'> -If 3 cOLi. 3^ > ^ ^-^4 

//# •«s _J ^ £'J M y & ^&5y L^lsLui cJLaj 3 // a_i£ 1 <ij ^ 3k 


^yiJ^xJf ^LuUJ £ LlJj 




a * : S 






. Luyhj y>lc- 4-La (Jj3 3/*■*;/> y^£llJ £^*Jj/ ^g-C Lx.JjYI ^^Ixdf /j4 > j.y.i!J c_J gc^aU^J La (j/J 

(J ^.^}11 1^ gJ Jjl ^ill 1 jxjJ^'dij ^aJ .ULLuj L_njui]l dl^£l ^9j (J^jan AjljujIM (J^UaV ^aJ 

^j a 1_^_aj till.} 1 .IaJj^j ■ latfuj.n _j>✓•>». 11 l^A ^3 Idl Aju^C. dil_i^J^j£j (jc. ^j-o ^1 l_jL*jjjoj 1 j 

CQjjjlillj _)^lA 4 _j 4.^.1 jJ (Jjls ^IxjjjI ^jC- dl.W'l Lade ,j .^ojji^II ^^g-<il*Jl ^di^-All (Jj9 ^yA 4 qVdij ^111 ^al^l^VlJ L_fll^)JC-lM 

4_jl ^gic- jda^-oll 1^3^)j-a3 .ajld (JjVu*iJ 1 “ n*\ 1 Sjjlall dlL ^^3 Ij^^joi nat.j (Jl_j V ^jlg.'vll 1-^-3 !Aj 1 jj-a ^a3 AjLj ^uLlll ^jia 

• IgJ ^/LujJJ <jl£ ^glll ^g-alxll Jlidll CjLjI jj (_£«^-j 

A _jjl^.1 A _alald dilda_ n (J£joi £-^)i-all (^IdujJ_}£^11 ^-^Laull 4_dilj A \)'& qC. S^jIjc. (JjIHI ^Lxd 

dil\i3^ c^IUa (jjfL J tl^. AJlc. dijl£ 111 .1^. AJL*J1 AdLj^^ll Jj^.-nII q -0 d A *>in l^jl .oL^j^I 

c_fljjoi_9 c4_£^j-oll AjjIHujj^^JI dildadll oIa ^yaluua J^ad ^glc. d111 ,^\jIa I^iaJj ^IxdlM oIa iuj.ij ^gl^. 4_Ax-a 

I^Jl o_c dll ^lj !^g_^.^)ldJl c-ldaall ^9 ^llaj ^j^)L-sa jLilaj-al ^Ido A i^j .fillji (_£H1 V^.ll ^\jIa d 1.Wi 

. ^AjljolaII A&UW 'LLxjiIi L_flldj£l ll^.V 


_ill A ddll olA ^jj^)1*i9jj ^jj"*s.j ^jjjq*\ j.«oll ^1 jj tSj^ill cilll ^ c. Q-s.^ll ^jjjlic. Xornl ^)ll<Jl ^cj jx^iMl 11a jlj-sal ^11 

:XoiJJ Idc. L 





AjLlz. AjJaluU (jfj ^LuUJ cJj^J (SJ^laJI dlUY^l! Lipujf jIuj! j g *J jjJ Ja£3 g12 4ln±i/jJ .. " 

".. LgJ ( _jJayxjlu: £j-2l <—j/p I Sic- yi £'U i sj*ui 


"..^JjIJuI ^Luljj £ LljuLi ^ y, 7 ChLYjJ! io j2^. Lhljj (iijllll 4-u J LxJI t_jja_// l-jLjC-I fJLxJ! LiJxj ..." 



I jA j J ji iy fl Ja jixuJ 


i&jjill lilt ^ s jjjjHaII j-ojIj ciljjjjjjll J 
“lj\> £ /^// ^UC. jjt£jx) *Ljjj 2 ^ f ^"-i// 3/*■>:/> Llxm (jJ ..." 

". .2Luljj Yj£jj djlc- / 


_jkj Ajjjuj a^c. gAn'uAj ! Jjlill ^ix^n ^-Lx-uj ^-a^. 1 . ..JjiiaJlj j/uJ jjj-o £-aj gjjB 

..^Uall g-i cU*J 

j (Jj_ j tL_ij^Jl CjIjjB a^lj jj-aljj ^Luj l jJaj 4_la Ic-jju ^^LuJl l^A mn jl Jxj 

.ajl j]i ^jc. £^.1 jj j !aUkS 



(J£joi_j t<_ 


Jajll 


CjI ^jjjjj ^Ib cdll] .(JjVuj.)^ jA Jaia (,Jja ^j-a IAa ^al, w'uA j! >1,^1 j\ jiic.1 











































Ijjjuj (jjlad3lj lx-a 1 (jl ^g.jSc- Ldajli .A_ 1 uj j^)3l j t Aj&j^a^ 1 j t Aj.Vi^II j t A-jJ)jK'iV djbaj^^SS t<9^)£laj A gS'i^^a ^.Ij^l 

l^A £-a jl>alx*n ^£3 ^q£j Laj d3^)d3 U^ »(Jl.<a£31 4-L^.^a ^-l^i^Vi I^A ^nJa'i 

^jl ^_31 j^d_ j AilIj (JjV a dSIdA .JjUaII jSc- ^la^aj c_a9^-a ^9 <all^_A31 djbaj£*\ 11 oJA £_da^j L_iiui31 I^J . d3ld9 

.S^oall di3j ^9 *UlaJ| L_1 jL^. l^jl£ (jjjJI ^)jjj^)33 <■” A JaJa'N.all ^ JaC-1 ^LuJjj 



.LjfjUJI CjX*U 


^3 ^9j .^jjll AajJ^^JI <La^^JI ^^Luj ^jC. d i,hn ^ 3^^a ^9 4_SULa dj^Ja t^-daL^I (j^)ii3l O -0 ^ ^ \} : 


_Si j_a^i j ."(jldjlAjJ IjjAji" ^ jK^Si J ^31*31 l.g qd£ j d*j tdjl^iuj jdax-j dllj d*_j <_£ ^uj ^-ujjj ^3>Luj ^jc. .1^.1 ^*3aj ^j£j 

jj3i ^3)Lui3l djUa3a^-a £_-a LaLaJ <ibUa!la dAjl£ 3)1 ^3 )Luj d lUaJa^^a <jl ^ V^x SS _jC-dl 



• m 


^^Luil! Ij#j (jjLuj cIjLc jxm j 


^<jj^a 31 AiUa3i . dj ^c.liLa3i (Jajj3j£ 3I Jjiaj 


4__l// ^_laJJ LjyC-JJ (Li&tiiC’J l iKaiaj !j*t /jA ■ )<j'iol . Ij^. AjyAJI 4.4-b^pJa *LL*lL*i ^jc> -^LuUJ l "i, )*\‘i jU .. 7/ 











jy _ II (jl _j ^ lx f . 4x\ u^i) j>A JjJ £j.C- c "t Ka7 J£j .Jyyya /j4 yL) (Jyilj U! 6 4 a!c-I La La*\ .'4-±!Lill 4 j jl yll 

Jl y*aJ _<u4/ _ II 4.si ^V/j ^ Iy ill y* 4 ^d1L1llxuJI Zy^JI 4jLLJI (J!ia lIiYI y^j i/jy ; *C ^yay jla a 

Lajy yl .. La yL£a ^3 4Jyiyj ^yj/ ^ya JJ V iayjlll l* 1L jla -±^/ AJc £-*lu±j yl .OL-ux/ ^jsLui y~a ^ • • • 4^Jjuij! 

(jyyJ^-4 c J jjJ -II CJ^4 L*L*i L±lLiA (_J j y-l -y I* ’ y . ..p Lhlll ^j3 ^ i.JnjVI ylj^aJl ^3 yA LaJy yl 6y)/l 4uya, ? J \ LuJ I 

/_24 yjylh ^ya yJLxJI ^3 (_£yll cJy3 4jjslj i“? f^A V _l£/ 6c J Il. ]^ 4jl ^ya yylj Ulj y& 4 'iy 7 n*J La IjJj 4 *\ L*/YI £_i»$ ^j-l^- 




(Jjlall !)LujJJ jl (j-iii ^Ic- a jl j^ll ^ja^aII ^^aIUI jLluJI 


.Aj^a Jl*_s a jli^j ^aJ 



<j*l<i A \\ ljJjIoJI 

L ?~ «* ♦ ♦ 


Reciprocating Engine 

Earthquake Machine 










y AAiji! SJjLJI £ IyH. VI $£.I^^-3 L-Sjj^a jjq j& I^l&JI L-jjjUl 

US Patent #514,169 


Ujj_^ cLaja Jaj ja j .telegeodynamics VLaLuj ^^Lj"_j aj^/iKjaII asLLJI ^ aLx* jit oaa Xaiu L5 -^ a£5 

_:k jl g_^JI oAIa^j ^jjxa jjjfc ^j-a£j tAj^nl^jA'I Aj^.U]I ^Jc- L_fi3jjj V . U-i u*j j LfLijl^j-a 1 jlg_^. IaaIjj 


1_g S\ Cl _Aj^iaAj Cl±^jj-al j ClLalaC-j Lal£ Ajc. dlAxiijl La (J£ C* )\ yj* a]jJ <jl S^jjiu-all AJVi fiAA ^-ilaJ-uu .A_LaC. 

.Ajjl£j^^H AjIAaC. A^.1 ^jlg -^11 (j! A^)^a oAc- c-Lb ^La^jI-j iuj.nl! 


tlA_ ia]I 1AA ^^Ac. Aajxj 4 AJT <jl (j£-aJ . (JjLM ^lii-dl ^3 LijAa l_jAjAa 11 lAA ^jl^Ll ^j-a 1 <aAg.ll <jl£ t(JL^JI A_x_iilaJ 

.^jljj oA*J Ig'uj.iALLa Axj A_iL-a o^)±& oj~\^ C*nWi ^aLjju** 



L-jjjjiJI IjgJ A_iil<J/ CjLqL K L.y/ 

!<im ^JaJI C j/ ju-^y/ ^7 £j_j^J t ^Slij Aj^*-*-s 3 ^j\^// i * mV *?) 


AjjLuj _j] CjjljfL l_Uuu51j <J1a AjjLuijJ ^)JC. CjIjIJlI A,3-^Jxj.i d\ AjYfi'l aAA ^IaVuJ Aa3 ;Lajla (JL^Jl ^A La£ 

.XojJJ Ia±a ^Jc. Aajxj ^‘ u -^1 L-aLk l^lg_^. $.Lij A-aj)^>*\ 11 CliL-ajj Ail !^)jau]l ^j-a <^_fl^]Vl 1 g'n^-L c__iAAj 

_l.J^> _ujAig_A jl CjI^jIA a Jal uPa cj] ^ULxl] Cljl ^)-al y-dl ^dlc- ^3 ^j^Ja^^lAll^^j^LaLdl oA^^J La lAA 

.Aljfll j _jj-aljc- A^)^_a 

<."// j j ^/ cIL iA aj/ (jLLJI ^j-9 Kobe "^jZ" J!jljj j-ic- . ( *Kj/ IjLo ^jc- l-sjc. 1j jJji^. Ul.." 

San Francisco -j^ ;/jL —u/ J*/ j — /j ^ JLJI clJj^j .ZmjJJI JjVjJI ^ zjLJI ^ LS pulse wave j* 
".. .Sji jjC CjLUJ jVI f. )*\'imj Ai£J <Xuyj VjSjJ II £ jj^JI aLw cf-^J cj-^ ^A£Lj/ aj/ .^y/ 

jJjilul ^Jj£ Ug 4 fl 

1995 ^Ic. Ulill 6^jjg'/ jjaII Aj^)jJaL^-A ^3 
.AjfL^jA^n A_aj£^A] Aj^juJI ^j^LLlaII l*\ t>al3 























/57^jj_Lo "y^uiiujjl (jLJj Cy* cJ^ UJ~^ u* 


4_iaS^jjjaaII ^9 CIiaaLuj a! (_£^)^.V1 4_nI*JI )\ C. 1 I <jl V] ^Lajj ClAiLoU^I jj^^q <jl£ ^Ag.A 

. €.LtJa&]l i^}\,y aj <Lnllj (JI^aII t4j^)j-a*_]l 


L.i_ 


VI jJj ^"nh i iSj ^I ojl^9l (j! V] tig Ag,9j LgjlxJJjujl ^a^C. 1 n*n t4_lA^ ^9 o.li^. <jlajoi (Jjj ^aJ ojl^9l q^ixa (jl ^ 

. jJaj£ LjjLi^. JaI£1Lj Lp£j£ jjjx n ^aLuj 1^_1a (j>»3nll lilljA j . Ajlsulj 4_9 ^*_a]I ^Jlc. 


o^) . LLaljjujl A_ijLudjVl lijjl ; ^9^J <jl . ..(JaI£JIj ^ j.j.i‘n <jl 4 _aja 1 tJa£9 Ia^.1 j t^Luijj Vj^Lp ^-Uaiiujl 

1_A jikl ^_lill *•."A/M ^ja j ^j^aII ^jc. L <a i'li\\\ (J!>Lk ^ja aiA 4*iAg a (Ja£j oj£jj I^La .LaLaj j*aC. 

?S^)Jjjai]| A_iA^Ua]l a ^9 ^>g Ia j_j^‘Wl j 


^jVI 1 ijl (JA Jpl j li! t<9^)C. ^ja (J£ Lgj ^lill A-jjln*U j.iV1 AjL^jI S^plx^Aj <9lc.j ^jc. j t<jl_ujj (_)^.^)]1 liA I 

^ 9 La JSI j (jj^j (jl LjJ_jl li] 4_iipJJ 4A_^ ^ u^l j . j c_j£Ij£11 

&\ _ 3 _Axij £_ilAdj t 4 _ 1 £ tilli (JA ^aAVlj . ..jijl jflJt (JA UjJ^J 4 -pi‘s a !1 AiUall <£^pJ (jjL i*i jVl Ujl jA ^>aV 1 

















. 4'dl^c. C. ^ llxjdil ^ \x ^ JlxJl 3gjui] ..!)lxa dlXuJ J Jill tfi^jlJl 4_i£iuX31 


J _j 4_sXc. 1_J l>*^ . . 1 gXc. 4_Jl jl Ia1,ax> l_j\xj1uj1 J SjjJ <jj» 4_Jjj Jill i &JjLdl f-Lj^SJi o.aa 

A-aC-Liia ..Ajx_iila <iUa Igj! .. Ajjjjf 4_ix-ald dllj 4iUa Igjl ^J1 1 ^_j ^ l« Vi Jill 4jj-all (.“ ijun Jl ^j-o J jl <jj j^Jl 

djjlii-a LaJjj J .^LoAj^l 4_x_iilall A^^j.j. 1 *^ ti—ljlTdll tlgjj . .Lil^^. 4-xJall dllsUa 4il£ 

.‘LaJUiII dlX^^l! ^3 4_l_u-alij ^Jc. 1 _S^jxliluj ^£,111 ^A ^-^da^-all l^A _3 *• 1 (J . .l^diuiA ^ J 


%uUJ 4 jl±uj J 

AjuLaJ! Sj! jJul! jjjIj lJUmjS!j 



%uUJ AjLUjjJ 

A a]^iC- (Ji j V J Jdl cilLiA t Jlxll *Uj 4-Sl^ i—ljlVi .all ^)Liiil Xud *Laj)Vi.a 4_i3 3jjd disjl 

J, j ill &3g_d ^ill £joj 1 Jl JjujjjVt djlj ki\ \ J ^Jill ^Tcsld Coil Xulfl A X lulj_J La ^A 

Jl 

A _ sUall (J _Jj^li 1_g '^.aj c." n*\ \ tfcjjl j A-C- jj AJIj^)£^ 11 J£1 Xudi 4»jdj du . l_iJj1a11 

.AjL^^ll AJjIa A_ia£jj 1.1^. Jillc. d^jjj j Jl Ajjlxll AjL^^ll 


jAl j till (j a <joi A-la dll_kJal^jxdol ^ Idl Ax_idJl a3A X*a n W'u^l cl^. S Jl 0 J3 (JXd 

Jl_dlllj^ .1893 JC.l^id Vn^i Jj^ll ^y^^yual 1 ^^3 4_a 131 (_^^11 (_j^al^ jxjjujV 1 ciilj (Jld 4 AJIj^)^£J1 

\ 

_ij Jn^ J 1 ' ^jJC- Jd-all (j-° 

. LiaIc* I^j djui J 










L-JjIHa j\jj Qjb J^-C* J^j^ <J dali (jC- ft JjC- ^^A ^LujJJ AjUjuIJ 

(JJ 4-*3^J tdlUnlJ Ji£ S^C- (J£juj ^Jc. JjoJI D^)l J J JLa tialj 120 

a _jjLj^)^ cj! J j <_JJ1 ^Jc. ^*j J^ ^iis tialj 1000.000 <JJ 1 J ^Jaj .1^. 4.2c. 

^jl j ajc.1 Vj t-lalj s 100.000.000 J t<a!)Lac. <*_iujj ^1,w"ui.il ^j-o t!)Lujjj J,3^ J .<1 a2a 

_Lk 1 Jill &«la^JI IJ i." n^._i l^c-^j qa o.l}J ^Lujjj JUoj ^jJ .oA*j jL^jJ I^A ^-Uajjojl 1^.1 

^-ijL-a a ojl jj £jladjuj J f !)Lujjj jLij U^ (j-® J 4-lj3 4_ijlj^£ CjiVl-^-a 

^ijL-a a!1 ^ ]J b^—uiiiA c)^-^ C5 SLam J-ull I^a <J/ j !U^a 50 J^jlvVi AiLai-o ^c- ! I <." ruxnj Jill 

.LjaJ 0 Aj!L ^.ijl >.s-ia\\ (J*-^j i.1^3 CL-lllaS^ JJ ^-^.L^-J J 


JeLati <JUaS\V) 


A \»,y Las (JjjJa^ll ^j-o 4_i]lc. C Qx«-Vn .AjLi^. (J1 Ja liJ^_A Ui^.ljj Ijn^^Q xxm U^ 

Ausi a-uJI A 1^.1 J Clii j j£! ^ C. tc_fl3 jj JIjj-g SAa] 4 m.<a S^)AUa jlxJl J CjIaIja 

(Jj a^j Jia. IJ Jj V !)Lujjj (jl Cji 3j JJ AjL^jI Jj^joJ 4_i3 Jj Cli3Jl .4*v\ j.^j 

^lA^. jl£ .^LjV ^ J^j ^3 Jj-aljJAll jLilkVlJ Cll^all (jUall Ja*J1 I-1A .Alkjll dlaJI J U.UJ 

^jl_^ Xoj_ jj J li^lLa ^ix-al LS"^ ^ .U>* ^ ^ x nJall o^A ^jjjjjAAiA Aj^C-Luia 

. l_1*j ^1 c_a3^J U^5*^ ^C-Loj 72 SA<q cJ*-} 


CjliLi_ j£V1 <a^.!>La ^jl£ Lojj A_ijLj^)^ll ciAiL+n^Vlj ^ jj’^jqll ^jl£ 

<1LgC- 1 JJ AiLjaV^ .IJjJaSjj 1 ^_j ^!1aij ^-ujjj ^jl£ C1 iLa£a]I ^ja j ^.Ij^)^£JIj 4'q\jM^ll Cljl^)l^!ljVij 







Clilj_ \y*\\ j <■”\\ ~\kxsi <al£ lljfJj -l^J (j^ J \W ^^a 

A _j L-Ajja-g]! ^^La!! tXojjj ^ u^il cIa^^LI l_JjLiIgII jlilll *Lqj 3-V^ JjJaaj .Aa~\ >.^\\ 


l$J ^1^. UgHIs <JjoiL1a] 1 iaj^jaillj c_flj^la]l <al£ !o^aC* ^g ^jlx^uW ^jjuj (J^a 

. jl£LVJj JJj^ll J *.“ \W ^ A-jjl l V'Vu J .lVi Aj^lui-o AjuIUaI 



_<uli q _g CIAIaII Iaj2-g c j (.** l^k \W 4_ajuj1j A \a-\\ SjjoiLig \j±u LJa-gIc. 1 jjjIj ^AUi LgIg 

^ \x \\ q _g l_j _3 A’\^ \a Ul j^. 1 (J£ *(j^J (^j (J (_5-^ j 

;l^-g ^ic- (Jjj-a^Jlj ^g ^jA*J1j ^j-G <j£-gj ^3 Jaiia S.l^.1j S^)Alla <jl <■” n^j Ai^}A-a]lj 

.^-1 JJa.VI ^j-G 


4_jl£j AjIaa. <L^)iaJ <JJJJJ ^aJ ^a c-LiJ! l^A .^Lui3l S^c. Jc- ciljjjjjj ^LujJJ ^jl^.1 

. j J C!j1^x-gj dll jjl Ail£ ^}3 jj ^-3 J.1a2g Ld^AG 











^Lujjj ^n'K.4 LI^ j a/ 


Cj_j^. (j-G jUall <J AjI.iJgj AjVj^-o <j-G ^J^x]l $.ljjj ju^Vn ^yLuiJJ Ji .lal 

1 1 iJVfi_ uj! Jlil .A_x^al_k]l Cll^JI £l\ jj^A Jc- ;Ij 1*J1 Jl Jail U .A.Wfill CjVVI dlli ClAJojJ .I^jJ 

lijAx^a jl£ ^ill Kolman Czito "Jjj (JLgIJ" u^ . ^u^l^l l quj . v^ * \ \j QnVqM l ^ Jgc. JJ 
CliVVl CIiI—uj^j A al_£ ^9 (jLo^Jll u«-n.G (J'W i JiJ jl£ . AjLi^. a Ja (Jl Ja ^Lujjj c_ijL^-j c fl9^j 1.3 Jj^ 0 

.ciljjjjjj !)Laiij 4 \j‘qM 1 


J_1 jJ 1_ g 1_Jlc. tilluJl ^)JC- CL_JjIHg jl ^j-gJ-uj-g <jl£ (jt 4 jLjg^ll JjjII <—^)J^)>ull <jlj ^-UJJJ Ja^.V 

^Luj_jj j_ ujI J_a3 fcJ-GVl Ji^.j ^jjJajll Aj^U O -0 Aj1gC» Cjlajjiaj l^J J Lgj .Ajjl^ijl Ajcnia dilj dll jjjIj 

<^_LlaLk JI^j J-alili Jlajj JIxj 1-gAIc. CjI3 yk'\^\ a^A -IaLoi ^al .a^AUall a.J Aj V'V'i<■ aVI ^aU^gIIj 

JJ Jj-al J11 A-ifkall ialiGll cijjkij U Ullx. .Polyphase System J JaVI a.n*lG aJjj^HI aIgJ^Ig J 


. JjjII ^)Ja lJ 3 ^ A-C-^juj CIuxgIjj LgAIc. ^^LujI j Ja9 



ALj yjy <j"t!/ jJiA UaJI a-24 MjxlzJJ ^jLc- ^jL^S (Jx^aL ^LuUJ ^JjLLw/ -Aj/j-i// 











(j\ _£ (j\ (Jsljill ^gic- ^ Qhbk (J^aaiI A A^h^ll CjI jlull (jl L^-iJalj lAj .(JjjSA (J^**n 3 -aVI A/LujJJ ^aJ3 

^a—3 tAJlc. Cj\jj!Luia Jj AsUall Ac.L-aJJ j t LaJ Ai3al_k (Jj-ali3l a£^)^. (jj£j . Ij^nl^-ia jl Lijlj^)^£ 

. j_:kiill A_^.ja 3 cilluJI (jjA. **\ (_g-lc> (J-aau tAJl^JI aAA ^gi .ejjju-a (j^ Ajj^^ jAjj djljjju3l Axj 

A_C< jhq^ll Ail^Jal CllAxLl (_£a 3I cil3joJI jj~s.q"i ^Jl AjI^A 3I (_£Al (jplcj) jL£33 4 -JjIaIaII ^uLd3l lAAj 

?a^)A\Ja3l aAA (Jjj-alij A3l£ (J-<ujjj ^J'qII ^jjjaialill lAA (Ja (j£J .Aiill (Jx£J 


(jl ^_ j^. .A_dll^)_J>q \W aAA cJ*-^ l “— 3 ^A k “A AJL^L-a (jAlx-a3l ^hx^a (j\j Lgj3 A/LujJJ ^aAc> 

aA_A (j-ajj-a^_j (_£^kl ^jAUa-a iA3lAA (j£A . (_^uLa3VI (j-a (jjliiA ^\aj)! a^)A\Ja3! aAA l^aAVu^l Ojj^' 

3^)J 33^ .(J-<i*-11j I^jjS ^AjIj &3AUa3l aAA *>"iMA'i (jl Axj .Aj^jjujI A_lnx3l ClAjJa^i3l 

_j j'S.q'i ^ Ij c. QAg'i Aj^)^3 dljl£ . <Aj\j9j£-a3! (ja C_L-aj Ag -sAI ^gAlc. ^-aljjA (ja L_a3j-a ^jjju-a A3^-a^ 

^lill Aj^jaJliJI CjIjjjuJI aAA (ja Aj^j'il \)a\\ Aj^US d^aLjLo aI jl A&3 . 3 jJ3 A^jULq CjIjLuj cAIAjJI (j-a ^JalLa 

.ajill A_i3lx. Aj^^£A AjJa^)xj (J^L^. cA3Ajoi 3I IgjAn 


J xj . jl_Jj Ax_i2^3l cAE/L ujVI ^*jh*uuj aJIx3I Aj^.-nII J A_JIx 3I CllljlilU e_Llal_k3l ^juJaaJI (jl jAju 

I j_A A/LujJJ ^a-aj-a . £j2^)1! A\^\\ i^ja ^JaLa 3 ^ ^ 3^ AjI-9j^o 4 O -0 ^ g W^’i 

a^}_lla ^cj _jj a^.1 j a^o (Jj-alill ^ j^a ^jj ^^3 l_3j\jj (Jjj-a^. A.j'il.^j ^1 ( >'‘ 


i_ j Lq^Hjoia tljj^J A-^jh^'l (Jji-uiL A^Lujjj ^IS A_iJjj jaIjaa jIjj AjJa^j .jjy^A Ajj\j^^£ 

• A^.V ^xj A-IjojIIa ^»A AAj^)ia]l a^A .A_L-alill (. 5 ^ 


(Jjj-a^. (J^l^. ^j£A .(^ILoAl !^gj\j^)^£ j .. U j ^\) a^.n^ll A_L-alill (3^*^ 

cajJ_k-a cA_iC-ljj cAlLaj tA_^.j cfilial ^xj .a.^jj^ AxjoiL A^A-ujjj c_iij-al ccilli 

^)JXj-a A_j^l t^kLuj ^gj^x-o 3! ^Ia^)xj A_j\j AjI^II ^g3 ^Ja ^1 J L^jJal j AxjoiIIIj ^j^xjoAI .Aj^Jj 

^jjj_1 (3^ 3^ CIjLg^Ic. jl .I^j ^aA Aj£J aAjai^. ^)-ak-9j AjI ^C .3 .^jL^.^11 c** il \i J>^- ) 1^. 

.ajiL Aj I^J cSSUa 


^g_31 cilLuj II cT>^ ciii^. w jl^ajVI . j-Nq^ll cilLJI ^jjijj Aiij ^U.j3l qa ^j3 ^Jaj Ai^.A^UI a_j^^i3I 

3j _^jl Axjuj^UI CliljjjUl a^J ^ ‘Qj^ ^^^^gj^l I^A Lg ^j£3 !Axjuj^UI djI^jjlAll cilllij l j,>>jl ^)Xjuj 

^ j_131 (j_ a ^Aj .l_ijlj^)^£ jl lj3ax,»>i 3 ! 1^1^-® (j^ ^ A3a*s."I cillj ^ ? (>> g_^.L^.^3l (JjlxSI 

.Ajj\j^^£ AxjJa l^J AliSjj^-l ^IjjAl^Sli t^gJlillljj tAC jIjAJo 3I ^ja ^I c > ^*s (jl ^g_^.L^j^ 


V 3^-® 1 3 's.q'il (J£ .lAa. a^Alj AjjLj^^S a^)AlJa AaLAjj AjLj A^Lujjj (3^3 ^-iJajj CL_i^)laAi3l (j-o Ajj-a3! c-l^aJ 

CjI jl_ ^AjVI a A_A Cj _^lijl Aa3 .A^-ujjj Ajol^. AxjujA^UI Cljl^jjlli3l CjIa ^tliL j)l£ c jl-^-J Jj iilUl (ja ^JalLo 



^ ^cjLill ^aJVl-J ^ .AjjIIIaII CjI jlpll ^3 iALij ^1 4ju^)C. CIiI^jjjIj 4_ilaldll 

. CjLjj\jj (_^*ul j t ( "il aS\\ 1 dljl£ ‘La.^^a'l ^j-o 4_djLlH dll jldll fi iA . Jj-alill l^-iS ^daj jl (3^ 


•iL_S d 


fcS„li*J ^iLai^ A_ill dlC-Uaiuil ^}jVI Ajljuj^UI dlLad-sall a^A <jl 4-iiiL^. jA al^ls La 

I^^jLj^-^ 11 £j^)ii]l £3^-° (j-o a^jdc. ^sLoia i> _ 5 Ac. i Vqj 


AALujJ ^aJ .l^_L-aj t._ lx4da-al_C- <LL^)laJ 43 ^)a]I CIl^Loj tilLoill qa <ailalA]l <x_uj^UI dll^^-oll &3A dlJdoj 3&1 

*^3 I^A j . Adlj^iHI dil WL’ill 3aL^£ 33 (jAx-oll _jldj 3 C5^ O^ 1 ^ . ^)dlj l^A (_^3 

<i£/l_ ujI ^>1,W'Ui.)lj A-llllil! ^^3 ^ali .Adlj^iUI <Lad-sall ^UxjjL^Ij j (_£jii]l Jaxdall dll 3 4 _^.^a1I 

. (_^l c4_i3l£ <LajliLa cilUl <_£3 jI LaAic. .AJjjJa 


A _lg,*nuj.i <xjoiL i^-Lix-sal tSl^-S <jl_ilalj (Jj-alill (Jjidjj 3 ju t(Jj^Ia]l tiHuill LaAkdaiA t4_illli]l 4_j^j^3ll (J^ld 

jL^ till_iA J_1 . ^ ^xl liA l_il3l U^il .(iiLoill ^)j~^ 31 ^a3C> ^C-^) Ldl3 jdUl 3<i] !<ilald Jaxda 

^jjjaiSlil 4_ll_^JI &3A ^3 d il Wdill (J-aL^. (_^1 4 jj^) V .A3^>xll ^)iC> ^JLxJl ."Ig.-vll dll 3 d il Wdll (J^^l ^jdLuj 

!?UA (_^ill La li] .A_iIaxjJall djU.jxll 4 _x_uj^UI 4xji3^1I 


-4a j*4 JZ.L (j£ 






A qcl 11 A ~v 4 *i ^ **(/^ ifl i 4 iyl ill A cfli I I 



. A-Libb 4 ,a. l*si l "'tyy* c&dJ cjiji^yi 


1_ JJ* _^ dli l^jl jdj . H kSi ^ J 4-X-uJ 4 _LujJ l” n*s.j a^L^. 4_iLx*da]l <L^.^a 11 dljl£ 

(jj “\\ Lode. (jUaJ V Aijido Aji_nia LgJ ^ u^ij (.A 3)3^11 LaJ Lille* J-ald-lll \ ^jj£j l-adc. 

<jj_J_3 4-ilaxjJa_11 dal_<jl L^dalj ^r u^il ^1 .1.1^. 4_illc. dljjJjaiA ^J1 I_c.^^a ^aLi^I 

_j _11 dajll ^ ajAlLII a^A jl».y*uJ V Ajjjj-a]l dL^^-^l ^ja *\a 

. JjV s>UiSi a^A aA\ Uaj))o*\ a *>ldi <jl£ IaJ^) .4_ill_C- 


A _ia a.W ax, 




_flLi_£U ^cjjI 


4 _ jj ?4_jj^)iJl Aij^)lall a.l£J ifu^joll -Id. <_ja A W^ll d^ia I^Ia] j d£ . ^JIj^uj (JIj^uj . A VdiVl ^-^)laj £-l_j 

(J_£ ^^Ac- £a ,U1 jfl ^Illl di£Jl a (_^1 ^ ^)£jj jl dji-ajj cAi^lLo ^)JC- a_jAUa ^*Ia 1 1 V^j 

■* 

6_jlJ _11 Jj _>-ajJ _3 1_Lad (j-a ^d)dil (Jjllll ^jjjllill ^ja Aj~s.A>a <jl_J dl . c-Lj^dll (Jdi£ e- 

aj 11 A. j-a ^a ^ 6^) . a^)A Q.a J^l A_jjLj^^] 1 ajl^l] JjVl ^lAxdill (j-akd *dlc.\j ^ala tillil tA_ijlj^)^]l 

A _ _ A L$\ ^11-iA .a_jl^ll ^a O -0 ^ ^1 V] ^(Jj-al jdll^ 

Jjuddll J^l_1 ^_j Ajaaj 1 <L^slill AjaWqll ialdJl Jj 1^.1 jj j yu corona effects ^jljKl dUujajl 

.*UWlj 


a^A i^ja ^.L^IijVl «^*jj . L-Djdll Aajl^oj ij? 1 QAk^i) ^SA dl^jg.-^'all Ak cJ-da^l (j-o Aj 1 j ^)^)3 

<*jaiUl 4_AAx-alLj Adlj ^)*d tdiald (J^-d Ajjdll A U^ilill ^3j «^J .Aj^dlll ^1-C-l tdl^l^^Vl 












bbu-G alxbV! 3^ 3 d . a ^aj (jVi !^Abk3^ j^.UJl dia^lkl aiij .(J^jLuill ^^a Lg£ ^JV! (jjiiij 

. AJj-al_al! (JjxjouI A j* iLq^j^I bil! t^a^b! 3 d 3jb! 

^ !i^. j! _^.J^I! 3^b-ib UILui-gV! ^ilaJjoiJ .A_j^)^b! 3^1^. Aj^puJ 3j^ (J^iill ^jJflLiuiJ ^Jj^al 

3 —^ 33 ! 4—j J.\n^ ,j rotary spark switch Jja sJj— b 3^-ba ^la .jILg 3! J] aj jaj 

3*_uj ^sJ .A_liIaJj aJIjlLg A-iIgJ Cjlauuoaj j-obja]! jlij Jjj*^ A_1 *_^j Ab^)Iaj J jal! 3 J -bil! !aA L-JJj •(_£ jab! 

<J* \ *s*n! A_i11j!Lg 3 J “ a J A_iLgC. cJ£j 3^^ 1 3^*-^ 3 J “ a jB J 3**"*^ A_iLgC- Cj=>Jjj i 0 A -ajjlV'b! JlA 

.AijjJ! 3 >Lg 3^! Ajcu^UI CjIjjjIhII dila 

dijl£ \, a £ a j 4 3j!-^* ba^-G A ,j.>i<g 1all CliLa.L-a]l 3° j! jb! ^b*m ^knoj ^3 .Sab jj£! CliL^.jb! ClijlS Sjb! &aA 
L-rtj *^Vi ^a Sjjj^ Ajj»,>✓•» A_b j ail .lg,*WLuL < Q dijl£ jliibV! AJlj-a jb ^1x1! £-g c jlg.>l! 3 d Aaboib! 

JjJjSM UJ b! Ujla Ajtiabjj A_*_i2^) Cl! j! jb i^ljb! jbibV! !bfc 3-^b. fi-^Abi Lg 3 ^ 3 d .AjlfliaV jlg.'vl! 3° 

. jlg.>l! 3° 3al_k jj^-gj 3„^ Lg1£ UlLb! 3 d baj^C- CllllLajl ^jlil! 


Jjjb gjbJI ag.-b! 3 gj3 3 ^jju !aA .A, m.'Q A_Ugj Sjab 1 ^ J^liib! Axj A^q.^^iB C_i!jjjbj jjxub! ^»j ab 

A_b jj ^Luiii I^jILgI! ^gjb^^ll 3bib! £-a LgLgj A_iJa3bb S^jA^all aaA . 3.^^^ A-<u3 

1 _( 3 ^^ A,K bll ! Ajnc ^aLol c** vlbiVi l^j^l cL^bixi Sa^ 2 k,_^-o UJ^ u' b)^ - ^ ^ D^A^a 

UjI_*j^)3j (j^alj S. 3_A_*_ uj^UI diljIu^JI Clijl£ cUlli aC-j 3 ^ c 33j5 l_ 31 15 clijl£ ^bj31 

3_<a .^.>B 3° U-jbjdjaLA ^gJj 33^-31 ^bili 3^j^ ^ ^b aJL^I^ *-^3j^ **331 250 3j^>^ 

^bc. ^jjoiaj ^1 3 a! jjj 3 •A_a 3 ^ Q j^ aU jl^jjaiaj ^1 >3-^3 V .«i*-j aJj^,-^^ u 3!3 V ^bl! 3-^-3 

a_3 »(j3j l_j!^^-j 3^1 3 d o^)A3i3! o^A (^y ajj-sa^-j AjalS dlljliat^ UlbA 3b ^3 cA-bbuJ 3^ .L-fl^bi 

(j_a 3_J **’ 3*^ Jabb]! i^A ^)Aj^A ba (jt^-a .A_i*_i3a S^)A3a c**Uj.nl o^A (jb ^buJJ L_fl^)C. 

A_^.l _uj AhlA CIj! Jjb 4-i! ^ j3t iaA 3 0 ! 3 ub 3 .A_iAbb ^11! A_*_i3a]l JjJ 

.bljbuljV! bjx-b! 


Ujjj _a_3 .A_allk-G b! jj 3 ° ^3^^]! ag •>!! ^a ^jlalil! ajljiil] ^ayb! jbbl! laA ^1 ^3jjj ^>Iaj a3 

3 s ^J LS^" CIjV j)*^^!! j .Ajbxtl ^ ^ AAijlibatuQ 3^J^ iS^ ^bA ^jjj3 Aj! A_9j3^. 3J^ A,K*.31! 

^^jjj _1 (j_£] .ciaLja^b! oaA 3^u 3^^J jjUuI! ! ub>in bjala cbA U! . jb3! jUb ?.bj! A_bb^^l! ^jg'>!! 

3ajj^j (jj*^ • ^ijbbjt^Q 3ajj^j abiVn! 3° *3^3 Ul!>buj! UlbA J (^! UlbA 

a^ 3 g 3 ! ulbA (jaJ .transformation effect 3j^b jbb u' u^ V 

^.Lja_ jjj ^.1_Sjj ^abiVi jb3! ^j^-g1ij AJj-salil! dLola Lg 1£ iUila .^ij^-G a^ ^ jblla 

. A-byb! ^-g 4jj\>/).g Abb 





lA \\ cii_jld jl ^jd3 . AjjIiLuj j^d3! djUu^illl AxjJa ajj^s a-jj^J! djlcdij a* ^ju ^Lujj Jd^.V 

> * 

^jj .adlJ Alx-ali31 ^\ £y (Jj 3 ^3 ^jld3 t^liid^U £jJal_d31 c*33jai3! ^j-o Alilala Ajjlj^d LujI^sI Cj!^)!^joi3! 

IA^JJjuJ 9J £-0J V 6^ -13C-J dlliLua A ^C. Clil ^1 ^Jjudll dlA l^Ildijl ^j31 A_a3 j^a 31 A_Xx*li31 J .Laldi^! JaXx«d31 

C1i!^)Jjja 3! a^£J 1 j^xdjj Ij^aLujj q\ (^yaj^kjoW ^jja <jjl3! (Ji3 (j- 0 o^)AUa]l alA (jc. £_iLn3! ULLuj ^aJJ ^a3 .A_3^jaJ 

.IajJjj ^jSI 


^clilLojlj .(Jd3 A‘A*\^La ^aJJ ^a3 llluj tlalid-o llid <jl£ !1 a "A-gAx-sJ! ^Jj\j 3!" <jl ^llilLuji J! ^A_ujJJ (jLajJ -ll3 

^a—3 . Ajjlj^^fLS! CjU>i \\W <_£ jl31 Jl3jJI 11 a (_)j3 1^.1 h^ij ^aJ AjV (_3^3 jdlj3! I^A (jl Ljajl 

^ jj 3I a^)fl3 ^^3 ^Luajj ^g,3*u*il ^£3 !^L-al a^)AUa3! alA -}3 jJ ^3 AjV a^)Alla3! a 1 a ^jC- (Jd3 ^jja .1^.1 £3jj 

I , i^3_31 ^jl A ^13 . Ig ,\a C‘ i» , n‘i j£\ A, \$\W A3Lla31 A-a!^^ ^)j) Aj^aLuLg c-Ijj! l_i^Li1a31 

IsLuj_j£ 1 (jl_£ J_a3 .A3.1x-a3lj Aj 3! (Jl-ajl3l ^aJ ^Lij-al IsLujj^I (Jxailj l^jj . ..ad.l^Jl a^Alia}! alA <_j^3 . 

(j_ a LgLgj A q\“id a A_3jx-a3 la.lj.l 2 k Ajjlj^^d a_j3 llA lij.l3 . I_gd<u3 ^-Ia «li.l 2 kj V A■aj^c- A_iaa! dill 

ci3 jX_^ j_^"_3 A _uLjj^£1I CjV jl_ *-a 3I ^3 ^jl ^aj^)La31 i> ls^'j <_Sj^' 

Mls^Uaj aJ y^.^A ^C- <JaLaiJ (J^j Ig \A\ . ."(Jjjjuj^Lg 


_1a 3I A_i3ld-a_ aj A,\>.s-i (_£^a (j£- (JjLd ^13 .ClAjJ-ix aj CIjLg^Ix-g Aj^3 Lg (J£ ^\.xxij’l jIc.1 ^13 

^ 3adj V C$131 Jj3l "(Jjjjo^Lxi" -^13 ^3 Igjlc. Uijj 1 ^_j ^^131 ajjujLujVI 

j£dl "(Jjjjuj^Lg" (^13i (^lalx^l ^JJ "..^x-a31j Ilad31 ^j±l (Jj-ali31 d^Jl.. 11 " 0 AAA\" J[£ cJUbj JJ 

_Id! j _ 3xxij* 1 cL_flLlu£V! 11 a (J^ld ^yA . ujl ua\\ _)!- ; p3! j ^!^3aV! aJdtd&3! ^\,x*i j\ 

,Vi33 Aj _iJa\j^3! Ajlix-al^-o j/ilVuJ "i^Jj^adLo" ^j! id^. L_flj^)x-<i3! ^jja . A^i.V^l! AjjJalj^)3l "(Jjjjuj^Lg" 

_d !j_ j^. a^)AlJa3! alA ^3 Loj^j ^jd3 .Ajj\j^^d3! ^)Al^la3! A^ja~\a ja ^ 


! AjV ^lx-o ^^3 Igix^a j 



JjjvSLa dtljUS 


t» Q ft . ^jLqc-VI 0£*-t U^L" IaI^Lj C5 JIj1jj tig n*\ S^Ast ^jAl^Ia c_al xlT^l yu Laj_j 

!?Ujjl^j jl lg-3^}^. V ^-ll^l-Jj 4_ialg_jj 4_Lol^ IgiL (Jjjjo^Lq CliV^L x-q jliic.1 

1_ a A k'tiW AjjjljKl "(Jjjjuj^Lg" ^a_j2 txtuJaljx^Jal TfuJ qa 

ja! j lall _ a 3j3 j jc. 33c. cilliA t4 qjq*s.ll .4 _ijujLujI dal ^jjjuII ^A 

. ^}Ac- 3d l^ia j3j j 1 g.’ah^^La ^aJ <jj\j^)^]l 

Cli_il£ . "a_i _ ujLujI jj£V1" CjI jijllill a^)iic.l La jlilkl ^ 4-jjx,^ 4_al3JI 3d "Jj^uj^La'' J ^ 

U^tj "J^L," ft iU^\ Cal jjjuII ^j-a (_^l j^)3 u' *LaLoj 4j3t3juJ jlil^Vl 4jl<ac. 

^jj_uj.Vag,^!! ^_1c. lg \g »j.i_Jj Wiain ^jl <Lol ^jl£ .IjjI U^ljj l^_daj ^aJ S^)Lida]l dVL^JI a3A [^yaAiu 

J^JUg-J ^jja 4_a±!a jg L d±jl£ 4_dii]l ^ft] .o3j 3^. 4dL^)g^ ClS^\ ^j j•* •* >. j ljjl£ (jjlll U..V^ ^ 

^^3 4_1L^J1 d 3A !! ClaLoLaiA]! ^jC- O -0 l)^ (j^J^)L^J (> " U*v 4 "(Jjjjuj£Lg" ^y ajj^-sail ^jj u^x.dll 

^4_ A-y* _a 3 (J^uiC-j <Lujj^3-o]I I AjIc.\jj^a]I a3A ^c3 ^^3 vi.uiji £3 j ^ <^3 Ja^3 daVl^s <all 431£ 





(JA/La. A^i.viall " (JjAjA (_j-aidlill ^3 Ajjx,»-a A_^.lj i«_njaAl l^Jj . Ajj 3 Idialj (j^ Aadc. 

. Al^yiall A_iaixll diAaiiaall ^jc> A^.^Ad Adl_i^)£^ ^Al^lal 

j t^g.* j.nA?Ajxaj^)^£Al ^jdjjAill aiLuj ^Al.Jaaj ^iAajj (JA£dl dlLiA ^ju tA_xa (jj^)dlj d-lia. LPdi ^ic. dil 

# > 

_1'Wi oiAd_11 ^jAl_la-all o^A ddA£j .tdil^jAnAVlj l_i^)AAi 11 (J^ld ^l^adjjAjj Lajlj Aid-alAj jiaLuH dijl£ 

4_-iaAxll d£l_a-all Ailc.1 pWj "Sdid^. AjjAj^)^ (_£j 3 L -*aLujJ^l" jAW.1 dljA£ .L_ljl_aPl t_fl^All^.1 c > Uai*\ Ag'iajilaj 

A .iaixll dll- q\x .0 aIAj a£1*j alall ^A_ig^11^ AjaJjl^Vl A_iilall dlll^V tA_l£ tilli ^_J (j^l • S^jAsll <iIL ^3 Lajlj 

t"(Jj_jjaj £Aa" ^JL-a 11 ^lj 11 (J i3 a Lgdjdj A^_L-aj ^aJ di AjjAj^^^AI ^)Al^iall (J£ ^jAj (jjat n^a tAl^iall 

. ddaJl Ail,AuWl ^j-ajj-adj !/LujJJ dlls-lcdl JjSj ^jjjJaS^J c^ALilAjj 


(J a\ > ill lliA (jC- ^ .^LujJJ 0 C._jJ ^aJ pixall ^adA^Vl ^ a'W .all aAjjoi£A 1 Ax ji la 11 o^A <_j^l 

c ^lc. (jVl x ai 1 * 1 (jj .Ajc. Ad-all JaLoijVl ^3 AdLiiLujV1 Aj^du (J^La. <ja dlli <jA£ tAl ^^-ajaj^ll ^aJjl^Sfl 

^_1c. ^_ ujLujI J£joi_ J J_a!ixj ^1 AjaLlII AjAajAx_a ^)Aajll dxJ ^1 j J f'c^J-^Aa" 4 _j Add ^1 jjjIj 

d U>i_Sid dil ?l^)»-a*\ "(Jj^uj£La" dlAPax-a J^3j (JaxAl ^ic. l-a-a^la LilT ^-L^._j ^ u-al (Ja . "(Jjjjuj^Aa dlV jAjla" 

s - * 

1_gda ^1_3 !A_j ig all AjLi^. Jljla W^J c)-^ J 1 -\i-aVi ^jl£ ^la L^j ^jll ^^All J^jliaJl ^j^a^s Ajju^aall ^jliaJI 

.. CliLaLoi-all j ^j-a^j-aill ^ail^ < LijLuij'^l Ajcnlall ^jlj GoCtllC A_i^jC- -^1 ? jl'i^jui 

> 

q _a A_1-^la S^)_ j 3 ^jJa3 ^il -A ^jVa’ill A_i-alxll dllj^jlaill A ^i^-v*ill (JjAll !_jl^)ill ^ail ^il 

L^IliSlAj-a_a ^> 1 ^ 'u\ (J^l_ q _a "A-a-L-all o^)Al-la ^j-a^\W*u*iV Aij^)la jLaP ^^3 I^aL^. pjLa-j tdl3^11 

f & 

.J_J^. ^jl_l^fa ^jC. L_ll_a_aJl c. <i /W ^il .ciili (Jx3 ^jC- 3^-C- Aj^l .. ."(Jj^ua£La" Ajla ^j-a LilLldalj^ 

Aq.li '\<] ^ill magnetic vortex Aj^nlal^^ll aJ jPI l^La ^ Jxi LS j tl^-all 11 a XoliI jwL jx* 

.(J-al^lP lAJ^. Lallc- ^-Ix-aJ C^PPl 


j-a "(Jjjjuj_ ^La" ^JL-a _ 11 ^^_lj__ll dll _ a .Idl c__Lailla ^C- ^-aV 1 (jt£ ^3 cA_idj^llill A_i^.Llll ^j-a Lai 


1_t d^aJl Xod L-fll dWl du (jilc. (Jj^uj£La ^jl ^1 . LgjdsLia jl Ig.lj.lxi V aJ^IaII ^j-ajj-aill 

pld^lj (Jy^ua "(Jjjjai^La" ^jl Llda^yisl lil l^A clxPa .l^j ^Lai-all A_lijlj3 Ac. ja-^a ^j-ada Ig WP "ipJ^uj^La" 

.fundamental Ai^Loil jaIjJa Ia jd^l ^1 ^ilil SjaILJI o^a 


(^j! _LaJl C* H>i 3p ^il . ddaJl Aildj^l ^^^Ac. o^)Aaj ^_gilj "(Jjj-ui^La" (Jat.^kl Aaj^ia ^ja La3 t^jVl Aal 

LA uijl plaC-1 £fll ^ja (J£ dd^L-aj AAaVlll o^A (_ja . A, xa411 Idd^. lij^)Aa ^d ^Pad (j^J ^C-ljlll 

(j_lalall Q _C. LaLaJ A ql'Wa A_i^.jl^j£j ^aAljC. dllj^J Ad^)ijC.j Idd^. la dldkjl Ajljl£dl ^jlj Ja^^Ll 

Uj A_jalc. dlPPLj Xad jj-aJ cAjLi^. ^Aj A_W^)all o^A da . L_fl^lAall 


dlJ_di 



4A3Aj-sa_ j ~k \ jA cilliAj Ia l_iL*jjjojI AaIjI ^^3 c-LoLdl j^A .1^.1 ^j^Vn*n Cl 

_ijl_jj£^]l jAIj ]\W j _ a jj ‘i^ 11 cilljA (Jl jV .-li^lj (JfLj Ia*W Aliic. ^3 (J^.jll I^A j\j j-aj Iaj (js-xx,\W 

^jAaIII L_fljuj^U j£J .Ail jijj ^3 IAj^Aj ^aJ Ig.ajA'Nj t jjVq UjjaII jJC. j!i^»a]I .Ij ^ > _ 5 Ac. Ijj^. A q AVi^aII 

. jdAA jIaII jjAj!i*-All Ajl_k ^3 jjdAjjl^VI qu^nj 4 jjc.jtall jjc.jli^dl c-V 


SjAUUI *Lu/IjJ^jJg jj£jjJ! 

.Vjg ->a Jlj V r3.di3.Ilt effect Ixjoui I jjju ^tijl j-a .^.“>11 aJIc. diU>i n J£_uj ^gic- CjI jLjj *»"n^'i ^3 tlij 

j_ a toll** _jA g^l j 4 ^Ij^LaiV JSlIjlj l.g \x y\j AjjIjj^^I aSUoII LJLuijjl IjjjIj ^LaI j^J 

lj_A .j-jj AVI jJC. jflA a'I jc. aJLaC.1 JiaL Jx^ tAn^ar.'l Cllljl£!LVI j)A (_£A_A 

^aC.J j£] .AjJjuJI jLalA Jc. l.Ajhc. LlAjjlj 1x3 J a! 4.“ n*S. j ^^IaIa liLoU^I AjjI_Jj£^]l 6jiU «lj.l^JI jjjUII 

^3 jVI jjIjxjoiA ^3 .L_flLou£^U <jjj£JI A-iaA^I fiAA Ijjc.jJjoiI j j Ajjl£V i j^A Jdlall 4 A qj'q^ll a^A 

I j_A (j^ajj-sa_ Aj dj^aII j.x)J 1 CllL^j jj-sa!L Jjjkll j)^AJ ^ 4(^gJUljj ; Axxi.Vq^ll " Jjjjuj£La" JIaC-I ^c- 1 uj^jj 

V 4_j\j jjC-.lA 4 ^^LujJJ AiJoj£l (jill .lJ.l^JI JAjtill I^A ^jJa C_L-aXJj Ajyifc^iJ jjAAjjl^fl J^U> . L-fll1 

. jaV I j^aj 1 AjI^jj^^Vi ^3 jiai]l ^Luajj .lixj ^jl UJ^ ^ 


(Jjl3 a] (j^-^ ^ .41i$^\ju& 4^-Lij-sa (J^Lk AjV ^Lujjj 1 n"n ^jl "iJjjjuj^Lg"_1 V 

lil_A . J ^ (J^LolaII ^ JaIjJ ^ xtm ^ AflLW ^aJ Cll3^]l 4(^113 

?(Jj^juj£L<J (Jjljl j 5 Jj l^JLkjj ^aJJ ^aJ 4^jj^)^.l Ig.q^l ^1\ djljjjllill 4 ^Jjlllll I jJ^'yHj.i 

_^A AijI^aI ^_jia3^) ^Ic. ^_jl A^.^^1 ^aA (Ja ?1_AJ^^.j (JaL^j ^3 ^UjoUjoj Ja 

1_A^lx3 J_al^ !?"(Jjjjuj_^U" ClS^A jua Ac. j)A ~^a ^^3 L^j Aj-sal_k AjjLijJalj^ L_fll_x-ajl L^J ^S^jALla 

j\ I^jIxjuJ £\Uu*i V 4AjiLiUt 6^)AUa L-fll ^ja JaI£ (j_)^ •••tA__jjl l^lxij 

^JAx-£3J 


tj j^_ 


^jc. CjIa^j 4.**A.j'iI.^aI lT^-^. (j-o Aj^uiJI ^C.Lujj (jl jijull I^A ^ilalujj 4_Li£ A^JJ 

• IjIaI (J^j (j^ 4 ^-*aa 3I JaUiull l^A AujI ^A_ujjj 4_ic.j 4AjJsjjjj 


A^l^-j c-Lij ^A 4AL^UJ o^jujLiaII (Jj 3 4l_A.l^jl Sj)J-aA (Jjl 

.Adi! (Jjj-sa^3l (JA l^JUAJ AjjLjj^II CjIjIjUjVI 4i. V> 


^ \ 2 1A£ A 


(j_3j .(JaIIIIj AIa^Luj jl a^I l^jJajjllL ^\A .A^iajoij Aa~\>^ A^l-^-j ^jj^ jc. SjliC. dljl£ 

^1-ujjj jc. (_^1 4.* vn VI "(jl^ljli (j-alisl" 4 __i*Jj I^jU l n^Aj 4Aij\jj^]l 

. ^ksiC, A’i 11 AIaIj (JLsLjuljVl jj^ 4 ^-^J AjIJ^*n^Ia jjjJj j Aj31ja ^ilailujj j^l .Ajj^IiII 





«Ja3 ^^311 4 © 3 ! jl]l AL-al3ll Clliilajli .4 aj3Va 11 ^\,xj.ni (Jxlo 4 a^jJall ^gjuA'vill Ac. 3 3 


Clilj^jjJa_ j ^\,x*ni 3 x ^0 . 1 ^-QJjoui © 33 SUAII AaIa^II i.** ll >^Q JalAj ^r u^l 4 4_ijl3]i ^3 C 1 jI^a]I CIiIa © 1 C- ^aIjj 1 ]I 

i t A^jJaSl JaLall CliSjlkl ^1 j 4 jj13jujj3£^]1 CjIjIjujVI ( 3 -° AaIsua 


!4±lax 


4j aa^. 


13_A 3^ ^^3$^ 3^3 U?^ V ! (JjVu a 13a 3 j .^jjjl^j ^.‘W £jujjj]\j AajAll ©3 a Cj^aLojIj 

Clllj a.jj tJaliuJajViJ ^3 3 aLuj 1 iajaull 13 a 3^ .^3-lll (J^*3j (_£3]l ^jjjI ^,\W 3)-° 

^ ^ .©ijiail S^aUsiII lA\\ 3^ < iJ3x]l 3^ \z*a\\ 13a l ,q *-AjluAIaII l"^ ^\^\\ 3Lujjj ■ wj . 4 _ajI_33£^ a 

!©jLl 43xja] 433^^ 4jjIj3££JI CILa^^H 


13a 3 ^ 3^333 3^J 4 ciAc. 1 33 a.V i 3 -0 AaiiaA aJ^Luj ^ciiiijuj iJiaJl *._al * 1 13a 3 ^ 3 -0 j ^ 3 ^ 

CjI3 c_jijU3a3I 3 \j 3 ]I CllA jjI ^311 tillj 3 c. J-ol£ J£jaj &3a Cliilial l3l .aLi*3j Aiajjlaj 3 Jjl 3 ll 

non-reversing a_ 3 A ciLia_ ±1 a _>/n cii_jl£ a^Ia '1 aL3uJ1 Cj\ J 3 JJI a3 a .aJUJI Sjjj j\\ 

(J £ 3 ! *^3lj 2 ©3jAa3-<a AjJa^j J£S AxV i^aII 3^0 4x_iJa]l ^^^Ac. Iaaxj 3Jjl3ll !3 a tAijlaJl ^3 .impulses 

.A Lila3 L_ijl ilxJl J-iill llj-a xjJaJjaij V t^Lajj 3^3 Clijl£ ^-aLbl]! lg,q'3aj Ig ,y\\ aJIc Ajj 3 AiiaLa. AW3i 

."a_^Lo3U1 ?.1j^)^£JI"_ j a3jaj-uj 3)^S Ljal^xllujl ^aLaj 3 ^^ l>^*^ 

Ij _113^3 .Ja33 a Jla.1 j Ajjl3 3^ AjliLoU^lj ^-ujjj ^ 3j.j^* > \j 3j J>J,1 ‘^ J (IhA^-W^^ 

3 ^ . "c-JjlnJI (J^j)*\An Ja3s -Wlj (JL^a ^^3 J (J-aC. ^jJax.ll 13 a 3 W 3J'^"' l3t J 

^_ajkaJl 3 j_aIxj Ja_a3 3 jUq'i .Aij3aJI 3j q ' >: * 1 *^j Ac. 1^)3^ ^J1 1 jjlc. i3lj «^^3c.l 13 a 

(JL^a diaJl ^Jj (JaI^IIj cJ33jl 4 l_ijIj3a11 JIaa aIac. (JL<u£I ^xj AjI Jj jaaj a3jja11 

ilHjI tA^ljikl .(oiajUll jlull J) impulse currents "axsI^aII CjIjIuS" 

.^)JC. V Ja3s Ajj\j ^)^]1 ^iU>iy^l 3 c. ^*3 ClilaAIaj-aAllj AIiLg 4 A 3 l_ia. ^a .1 3 ^- ©3a 


_all ©3 a ^31 .l^a. Aiiaba. AjIa^ A^-a 3 (J^La. Axia3j ^aLoa cs^ lj v\a L) - *^ 


4 Aq\3a a 11 AAAx-a]l CliLa^-o ^^3 AJI 3 ] 3^^^ L-^ 1.^3*a 4 Aj\^x.11 ^3 1_A^j3j A3ial_aJl Aaa^^ 

3_C. a^lj^ll AL-al3ll ^3 (JaxJI I3j c!i]3] AiJalaJl Aja^^ Aa-ujill ^)jj-a3j (J^La. 3 ^ ^3113 

bj)\ j3 (J _JJ )a 4d3^11 (J-*i3ij Ac-AaIIj Ajj^aJI Clil ^jlila.V1 3 ) -0 A^Ax*i (J^La. 3 ^ • 3 !^! (Jj-ajj iJj-aS 

C_flV I 3 jJk- CIaIj 3^3^ aAaC. (J£j .1.1a. A-illc- ©3 a1ua 3^_a ^a dlLalxl J AiJaba. Aj^j'il 


!Aij131I 3-° ^ 3 ^ 







oji Clil 1/10.000) 4-ilaL^JI 

_j uSl .Lujij cJl j ^3 ^&£\ ^iiui'i 

(^lajl \W JL- g AiUnli a-luj ^ j)*u*i^ -Ixj .Ajjoj 

iai_Ja (_£jJjoi_a ^_9 ^j^a^olc. 

1 _g_ic. ^Lj ^ o^)AUsi1I c!a . 

a^AUall o^A I j^jjoiS .13 j 4_j^)jJa £31 ^a11 



*Laj)]V^H jlilkl Axj 
(JfL l qAV^I 1 4 ,>»ci-\ ‘^\1 

4_J ^)^*_ud]l ) 1 )3-ajg x-o 

fS^\ ^Lboij jL c. Q^r^i 
^jjlilll 1^3 tlij 
JjS ij^i <_s^ (> 

Igjlj Cj^/LiJI iilij 
















^ i'ti't ^_i// (JjJahaJ/ ^ja c_J jilt-) Jah3 ■ ?3;\ V> Z^aUzJI aJA 


3_Aic-Vl-J A-JaiuJa_II a^)AUa]l a3A ^a ^Lujjj (J-oIju tl.li^. a^AUall a3A l_jL*jjjojI ^jc. AjI. 131 a^^c. \ h*j j 


^•j_t-a ^J J ^ a A-lt^ ^ A-JaiuJa CIjI^jjIj <jc. ajldC- l-gjlj (J^ll (_^.\}V^1I ^lc- 

£±u ^1 j c sharp sound waves SjIa. ajjCjU .jai a£^ aJ A_iLjuJa]l a^. ja1\ jjjIj jL ajI^JI 

^jc. Aj^lc-I CjIjIaj ^^3 Ajl^j^jj-aj a^j£3l a 3b ^^js! 3i] t A qjq*\ll ^3 . |j^ AiiaL^. A W Jl'il ^Ja^x-dI idLaJI 

electrified sound "a 3Ljj££ ajS.c^U> j-*" j a q/;r^!dl CjIjjjUII a3*> Jl j. ^ jlis ..maJI AiUd^l 

. Clljj-allj A^IaHa CliL^-llaj-a^ La.^V u*j^ A-iSl^ikVI Alix-ida C_3-aj 33j (WUVCS 


A_A.L-a]l A_ilajuJa]l dll ^jjldl qa (J£ ^jLj <31^3j 13j t dl^ln^VI ^j-a .li^-dl 3 aj 

^ 3 (Jjj-a^J! 1 g i^^aj dUaLd!! a 3b <jl dLuj (J^ld ^j-a a^)£3l a 3b IujI 33j . U£)Uaj c-I^JI ^3 (Jj-ad 

d ilkjls . Ig.**n3l^a ^aJ ^aJ ^33 a_a]I CIij^ILj a$.ji aa ^JaLi-Q ^3 Adajlj A Kui Jaj)3-v^ £jJaj ^aJ . dj^II ^jjJaLi-o 

(J a3j I_^.jLk Jj33 3d! c-l^gJ! Ajjoij (j^J ^dj^l! C5^ S^j-ax-d! d^Luj^l dlA^J A-Jaida dliildj! 

. JIaJI JaidJ! 


JaA d II (J a3j Lg _±a 3^)iaj cil^L ujVI (J3.I3 $■! ^A (jl3 (^I^J! ^JJAaJ! 13b (j AjI^jII ^^3 ^\, xxij 1 .V^C.1 3^1 

»l j A ^\Ja‘^ll ^jj^aJI 13b ^Lj £Jj3! Aj\-qa II a3A ^jI^-AIujI 3a_j . ^jLj^)^£JI 

.U 












^UaII c__lLLa2l A^.1 (Jj-saj . AJ^LujVI J^ilaiA]! ^pAxll Ia^J Ajl^j^£> AjLujLi2 ^LujJJ 

% 

^jC, Ajxj (jl^ (_£A]1 (_)jA_iiLa]l (J\ **1 fcAlU ^.Ic. A ll nil A \k\h LaAic. . 4_L-aj ^)^.V1 L_jJaall j 

131 MAIXJ (jj-i ^-l^pll ^pC- ^pd djll^)\jj .! jjh AjLjapll (j^ LaH-Is AI13£ (^5^J d^AJjuaA l^Lij £2_^a]1 
.4jjjj j AAl£ La£_a l_jjIHa]1 jliill ^2 IajI AaLuA ^aJ jLdVl 13a J t 4 A'q V‘i AjL>i nil ^xnJAnAi Ia 13a 

AiljJ J)1 ^ ^ja J^iLalj AAl£ c^\j^^£A] Sa]^a] 1 AiUall jl tA-ijIp^p^ll Aillall <jl ^pij 1 1 4_11_^J1 c3a (Jdld Aaj 

.» 

A A^la A (JilAj AjIx-IaAiVI &3a <jlj 42UA£V ^LuiA (Ja3 Aii] . All^^A (_pplJ ^-*-^1 c_3^-*-o ^gic. Ajl_Aap]l 

.light-like rays'Apj_Aa 4pAi ajuAI" I^aI 4x.l^p^l &c.l^p ^2 l^daj A 2 j t^-l^pll ^pc. ^Aisl^llj Laid 

• 1854 ^Ic- "(jpK" A^p^lll l^-L-aj Aj^iaAll AjI_x2jj]1 £_a A-liLLLaj AjIaaLaa]! d3a 


^pal j (j _ a 4 _ p_j2 (_5_A <^j]l 4-*joiV1"_ Jj ^''^-aUxaII 4juoiV1"_ J Igpll jLM 4ja1c. 4JULa ^^2 

1 gJUlijl AiLal _ A cJx^J VJ ^4-2^)*Jl u'j^) A ^IxaII A^-LolaII (Jx^j (J^Ljajj jl Aju!^$ i c AA . g- j)»^ill 

.SAjoJIj S_pll ^pidJ 1 a^. SAjxj CjliLoi-al Aia'i l^Al jAp . ^^)Ax<Aa 11 ^jc. Aanll j 


^_Ili\ ^AlpJl ^jl ^ai*Jl £A . A*J 4_£1 uj^U 1 AjIjLujVI jl jJA 1^}31 dUij£l l^j2 ^aJJ ^al Sjj2 ^jc- ^**vW*Vi lijl 

^Luj ij 1 gx.jlkl JA\ AjIj^VI j 1 g.»p> Aai*j ^^Luj^UI (JLujj^U ajl£!Ll Igjlc. 

Aj_ 2_al ^jx-AJ .1 lAA'U^i ^2 (_yd oAjA^JI S^)AUall oAA <joj!^2 j ^)lilkl ^^2 (J^ld 

^a2 alill (_^2 a] 1 jAiA 2 j ^^jJaL<i]l (j^pll AjIjIa ^2 4_i^luj^Ul AjI^LujVI ^'l^p^.l (jc> (^Ic-l LoAic. l^p^ Aj^pAll 

Aj 2 ^.j 2 2 A±jI£ ^j 21^)]I Igjlc- Aajc .1 ^jl\ ^21 aa ]1 ^jl 1 jaIc. 131 a co^pill Ailj ^2 .dVi ^3]1 ^.aIxJI 

wl^L^ AdUj^ii ^iyi ja buJ\ 


4ja Ujhl (V 4 Lj!j!jJu 

^VKjaII (Jj-alill <Aj)l*a^A l^j^)2j ^j\\ AiL ^ja J)f&) ^aJaC-l A2Uall ^ja AjIjjJjola <jVl vluA ^, u^l 

_jl_jlill ^^2 c^jIAIa (J£jaJj tlA^. 1 a^ Ailald Ajlc.1 J-^Vil ^ n^ij A2j^)la] Idajl A^l . ^1 jA]l 

^_1c. (Jjj-sa^A] oAjA^. jl^3jl A_ilc. L-J^j .(Ja*J1 13a jLdj Aj^jiI^aa 4_L-ali ^1 ^xjJaAuA V 

(j c. Sjljc. (jl^2 cIaiaII IaI Ujp^l j 1a^I£Aj1 ^3^c.1j ^-^p-2 .Ia^. AjU.W^II oAA 

heavy-^I aVI aja^jJ^IAxa ^ulj 2 l ^pc. a,j> Iv^a AjIa^a (.J^Ao ak All a_i!1x. AjI^^aI ^LojoJI 


•duty magnetic arcs 






(Jj_j'qVi A _ yA ^lill A-fti-jJall dll^Lnll £_a (J^lxUll qa ^-uiJaljx-all S_jl^)jai]l 

(J£jai ^Ac. ^jUaSl (.“ \\\ \ 1 ^aJ .fi^.li£ yA l-l^-9 L_l)aa]l djll <aiaL^. <Jj2 ClAjJa^j 

A Kl’i_!1 a1I 4_ djl^jLilll j ^ja 4_aj12 AjjI^j 1.1^. j3j ^aji J ^^jaulalii-A (JL^a UJ^ 

a= * 

!l^ c. qJ^Uk (J£ju1j lAjLttkj ^1:3 . Aa^j A nAvill ^ (jp ^hA-A-Ix-aII (Jl-N a\\ l^A yA jJa 

lg \» Vi 0^)1 All ^*lJj11a ^Xja JJ .1.1^. <Li3J 4 _i1a^ 4_^-joiAj o^l^julll jLa^J ^aJJ AJL^jJLaJI aA^J 




































61_ A. (Jj-g .o_jl^)-uill i“ \\ q'Vs.all 4_L-aL^Jl CllljjLiill £i-oj 


.l^jl A x Vi^q djl^jLiil] ^1 tilljA .1.1^. 4 jj3 



lError 



Figure 16 

Magnetically Quenched Spark 


LluuJaLbLa ^LulL IjLLc 


_ill I ^Ia^j_ uj! Aic. 11 a aaLoij (JLujjI" J CjLjUoII j CjIaIajj!]/U 


il ^-oLijA_II lAA s-Uajj ^1 £J^joA XoLjj ^-Uallujl . ^aIjjA aJ^joiI^j 4_ill_*JI Aj)g *^11 ^aJ . L-Jjl n<all 

Lu^J ^gjaLllalix^JI Qi Jjill Jj-aj ^aJ .4_9 j£-o]! ^C. (_£_jljjJU jLnll ^uLj ^aJ .rheOStctt (_£J*!} jlij ^Jalj 
. iAIiajujj (Jj^Ja JaJ_jjAi ^Jajoil^J 4 q^-all ^^Vl L_ljl_^Jlj t L_ljl^^. (_£ A^J £-a ^jujLlxi 


^aLlalll IAA XuUJ AaI . La 


^-gIAjA]I 4jA*j $A^J j £-a ^-xjjjJalAit^ill ^uji]l jA S^)laljLLa!>UI 4_i*jJa^]l aAA 

^ tl^j-a^. 4 _a]Luj j \ l^)j-a^. 4_±^.^a Lai coL^jVI AJAU.I CllLja^j 

JJ_jJj U-J*-J -3 AaI .A nJa'^ll AjaI^VI A_i!al_^. CllLjaJj ^.Ic- (Jjj-a^JI <. SA^-J Jajjoall ^fLiA-ojjI (Jj-aLall 

(Jjj-a^JI cJ^.1 (j-o (AilA t^-aljjA]! A^£-^> <AI]a£j iA j^nJalAx^all CAVI.-n^II cC1iI_9j^a]I ^aJ3 t dll ^1 ^Lull (J!^lal (j-iJ 

. ^jLiill ^^9 Ajjqi^C. dlblAjjl (_^l (Jjj-a^. (jjA AiialdJI dlLjadll AjuLlIa AJjaiLai ^glc. 



arc plasma Laj!3gl] A-jjlv'Vu^l dLLLdlli Jga ^y-a ^Udll 11a ilx/dl ^ii 

(j_£-aJ !^LujJJ dl JJJUI (jl ^ja aC-^)11j ^Udll (_£^kl a^)Jj£ ^AUa-o ^)3 jJ IIa 

J Vj 6electron tube impulse circuitry 3_uijj&l] cjLL-a ^ <_$jid ^LdAj dl J j ^ U. u^Vi 

_ill ajjill (_$J1jaa dll ^glc. Jjh-^I V .Xdi *Laj)Vi.a IgiVnl ^^jJI (_£jlll ^uiij CUxnl dl jjjUI alA 

^JjjJj lill L_1 IIa .^gjlx-a djjj l^)-alc- L sj '"J^' l> *(JJJjlll Xd ^ala .Xdl lAl]jJ 

.*Laj3Vi,a" ^-^dll <j-a Jjjj tda^ll Qi ,£j ^gi l<a*ni i{%j£Lia ajl^xlj j^i^all 

."ajii^11 Jlc. L_ljlda j\jj llj*" l^)^-<a Xud 1 -A^jjI dlddll dljj jlg-^. <jl ^jjjjjdii ^g.^ahar^a 

^gjt_J^)g^ 3_ £ 4-LuailjJ l^XI ^j^aJ V .lilaJl a jlg>j lg -1 Cjl jjjUI ^jV . l)-vs IIAj 

4_ajJ-Vt^all al_A .<_£ jd_.all <xj 3^) ^jc. ^iij ^-d-a ^gXxnJ^ljxXI £_i^ali]l 3-$-?* ^jl£ dl .L_3jlllxi 

j jc. aji dll dlx>in J j ^Lj^l ^jLull iLo^VI j .\uxiVill IIa .AJjIa <c.^)jaij 4 qV^ll £j^a!i lLaiJ ^iLIujj 
"aKui_II 3_^3^ ®3*^_j ^gjl_j^^ll ^jjjj _all )\ _ajjjVI (Jj^all ^j-a (J£j>Iu]I I^A Xud !^j ,uoj .Ajjlc. 

J_£j 4jj .(_5 ji.Sfl Ajijjall' cl*^I j jc. U jla jS jj£j !i$j ."disruptive discharge" circuit 

. j)\ _ sA\ tdll ajjoi^c. CjIjIjj^I (_^l Jjx^ t ^"LojoJI (jj^ >11 ^gJlc- ^ujolaII ^ a,1jxj.)j 4_LaLaij 

• ^ jjJa^j ^\,xxni aJ aLou) t(J-ol^xllj -laj^juill alA 3 <Q "' |C ^' 1 


l^jj jj _all _jl_^jl_^ 111 .CldLiJa_iill ^Aj^.xxijJ^lix^ll ^ijjlllj £jJa^-ad]l ^jj 

^-^)La]l (jj^Jxxi ^UlUj L Axji -LaJ^jjaill XX)j L_fljjaia c c > vn^a]I xxiII ^-g_^. ^j-a l_ 1 ^)H 1 j llm-a ^ xxijJ^Llx^all 

. A3Luill 4 11 Wal l CjI 1 

jlilkVI o,W‘u a j3-vn di^-ix-al ^11 . AjAjuj 1^. ^^1^1 AlLajJ -*!\a ^a ^Ixxm Iaj ^11 

^ _a <jJa_ ±i L_flVI 10 3-J^_3iAic- ^Ja£Lall ^^llj^g^JI ^J^)£i]l A-iLaC- ^j\j c. axxn^l <j£J .LaAl^ I^)^tn ijl-aj 

t." tlx>> till tiiL Jj>xxn ^ilaJjujj ^au ^xxi^kll t_jLx-saC-l ^j! ^jJal^ll ^ja .LaLaj <-a]y-all ^LaAx-sall (■ _ natj tA_l3ll]! 

A _jj-a-all jAl_la-all ^ _ ill LaJ^j . dj^all ^gJj ^JjJj \. iJ-a i^a I^)3 -vn ^ q~\.j ^a tllA ^uxj>i]! ^alAxjl .<ilaL^JI 

. dll jlilkVI (J^d (_)-alxlll 1^. Ijl^- ^ xtm cilll] . 


Jj J did JiaJ . Lajla ^glj djlLJI ^gJaidall jjjtlll ^jl Vj t^JVI *>. lUxn ^glll dl_^.j-all c^ Aj6 tAjU Ja^-V 

I^A (jl l-li^- vluiii . 3 ^h^i 11j lA.li.ld t. _ ixx^ij alaUll a_jl^)^JI ^j-a IIa 

^ j /ill 11 a jLi ^alxa c^jai^JI ^ a Ix^L^ll dl^.l^^.VI aigJ <a!i£-a A_ujI^ii HjLuj ^la ^aj .AjI-nIi A_ijlj^)g^ a <j»,x^ 

dlj_lal j-alll3l (Jdud ^ala (_^l ^gJc- .^xxl'N.ll ^c. ^JjjI ja! (J£di A,)\aC- (3^*^ x/lll I^JA 

.tiill ^3 l^)-l^ (jt^J Axlaad Ailaj 


^IujJj ^dli ca^HI i^ja JIjaa (J£ 33^-J^ * U.3 lljl^l (__3) (_^ll AiUall ^a a J 1 L 1 J) (J£ ^jl 



'J 


-Jj! ^1! jjjjlil! iJj-aj Ojij]! (jj!LaiA ^xij ^3 jAdo! . jL><\! o jLujj (j! jA 


iJJj 


tAjdi ^a-aSl ^3 jjfLa V Ladc-j .<Ldtjj aJ^h/i jnAj jj~vi>i.iMI Idfc j\j ^lx*m i <adm .jjjji! A-du Id jll! 
Ig.lL a xi ^111! dildjoidil! ^A odk ..L^.jiAj L^j jA tldgooj l.qjinl jjxdl! jin .1 nlA j LxIaa Ijjxd ^iIaj jin 
1_aLa^. :4-LaLalJ (JfL Lgj! .L-L-sajJ V (jil! jjxdl! dlld £liAJjalil LlAjJ AxjujVI Chilli Aaolil jdjXJ ^1 jj t^Lold 

-UV 


ttdld_ j£V 1 l^A LadA .o jlil! dill odLail! A_nlal! dO*N a! 1 L_flldi^Vl ILa jc. dn.wllj ^15 t jOf dl3j ^ 

^ J _ill l-l^l jjAjl.^1! j^dkloiAll j)A Xod ^Jj-sal dil .AdLoilV! A^o-d! j c_llal! ^llxl LlL^»A tAjx^lxll AjlSLiaj 

da! jdl nil d\ til A_dajxll _d jAAC. C5^ Jaau jin Ia LJlc. j . Id^L-a j Sjjjill dill do dll*01x11 jA 

j AC. (j axaj t^Ljj la ^ald jin "^^.Olxl! ^Ij j^nl! Lljjoil!" dllil A_da jxl Axj .ddi^ Jj odLll! AaC-IxoaLH 

tAlixAAlaJ jlda Vj Id! 0 C. jA jAC. jlddV! Idfc ju dl I^Lll! ^ jaI! jpko^ij ^li^. t jjAjaiA 

.jAK a c > nO*i <as! jaj jl AjLc. j Cddl <a ^Idl! c > vnj t<JL^. j! 


(JxVl 4 (JaIS 1L <Jjl jail dll jdLll! Clii^. to jjw*i3 (Jljial dili dA >>>11 jl ^/Lad d^.j to jlill o^A (J^ld 

Jj aC-I jl A _^.j.ll o jdj 11 <a11c. dilin dildadl! jA <LoiLail! odk .lOUal jLV! <aJ d ^IxdVI AjIaC. jA 

_k-al jV! .dal ^11 iflllll AxoAaII Aillall (Jl-^A ^JJUatdl jl l^J ^)^xdll jC- J)~^3M ^jal^JI ^^3 C—lLaaC-VI 

j_ a ^ _flj *\ jj^ Adl'nu^l <jj^_^.l La,W'uxia Ij^LuV Aillall (JLuj^Ij jlxiAll ^IaII 4aU <JC.LlaJja)lj 

odli IgJ J tA-iSla-a l^l j-o Idjl J n^il dl . Aj jJdll AujoiIIIj A_i^.^1^1£j <1x1 JIaj d ^Illl AjiLi.il! L^j! jjjIj 

. LA )i.^i*\ L)^ - ^ V 0 ^ 1 ^ 


;<dy jjlaJI 

(J!^laL/1 ^g^ C ’ djIjl/Kl Ij^)^A to^il! jA <illc. dlljjLalAJ ^ i.i.1j)^L1xa11 ^Jji ^ill <A^Ix1a ^Luld (Jxd dil 

t^aAlxl! ^L^nil jldll !1 a (_>«L^ jjA j^Aj dl .^l_A^Jjjj U J diVdtA ^1\ <iLdaVLj c” il ^ Till <alidAl! 

jA j/n \ L$ ^1^ A_iC.lxdLf! CIjVL^aII oLa .o-loJaal! j^C. j <aj3Via11 o^A jA jllajj jl£ (jll! 

. ^oouialixAl! jdjUl! jA A '\\X A dalilaalA dc. <JUjd dl! jdUj j^JflJ dil d $Uk3 j . Jj3 


_lLL1xa1 ! 


jdjl_ll! j_A L_jjil\j jjlxAl! ^ jlajal jlj Llialj i i*a*\V t l^lj.W o^xhQaII jAl ]^a 11 O^A jjj j)A 


_sl j t jjlxAll ^ jJajai ^gic- L_lC.^Lll dil j! jjjll! dllin Ladj .< 93 lj dil jixd dili dllxJjdJ SjjA*aG 


jill_gJ (J _aL J_al . jjj_j j jl jja! dil£j^ jc- o jljc. jin .AddtAl! ^Lai^VI jJJ Adljjd diin jdl ^Ludl 

tA_ddtAl! ^Lai_OH dljdj ojAUa Ia! .olrxllj A_ax1a L^-l! dil j! jdl! did dl .A_aIa 1 jd.^i.) V'iaII jdjAlial! 

jdjAl_ lal! ^Lcd! jjj <0x11 l^A A x nLi ^A Ia . (JjLolaII ^3 La jl aYhJ jnAJ Aj&^)^. dil jdLl jdjd dildiS 

!?di3jll jjiid jljdi.i>'iAll 



J xj .4 _ujj^aII i_gJaliijj jpljL-all (. fll^^- ^^Lud^joiA^ t kA& djj i.si) Ajj)*^j.^-ia 4_jjIj^)£^ (JjIIaI djux-dl dll 

^\_ujjj dl^pl dil .4 jnll 4-^1 ^)a] 'jig -^11 (Jlg_ix-aj Aji^.aII jAVn ^Lujjj e lS t jAl J^aII a^A <j31^)a 

4 Jlc. 5 jjIHaII djljl ii11 A^al.^VuJ Igj'c. (^Illl dill! 4_g_jUaA d uxjl djl^jjtlll adk (jt ta^dlxo 

. Ida*. AjjSj ;4 Jadnj jjl djli d_illd adjdaJl Jl djUu^ailll a^A . a^jJJ^11 



_ill 'jl_g_^. ^j-o L_J^)illj S^j^a!! ^Udll d_il^)£j djlll^lajoilj jjl ^jldx^il ^^jlj^^dll L^l^luill dj dil 

djl_jl^j jj_ a 4_Jjii £j^)Sj djl^jxd dj^Ja .4_iljjjaill 4 x, n Jail d_il j g.1 nil CliLsu^alill ^j-o 4_IdjaLiA 4-C. ja-^a 

« > 

cdjl_g_^Jl (J ^1 4-iillaiA 4_dlj^)gd ^_j_ul jfll (J^dnj c Qg qg'ij (jxig.xxign c ^ d il ja^j dj*U> .A-i^Udll ^dldx-all 

Idj dij .AjjujL^-I Ix-al^iil . 4 ql'r^ a!1 4 jxj.il *\nll ^Ixxi^Vl ^j-o <Lujj^)a11 j ajl^Jl Jalilll Idle. Julian 

L_fllj^. ^LdajJI djljl^dJl ^jLuiil <l^Lk (_£dll ^lixJl <—JjIujVI 4-i3lj «^1 .I5li Jl^l djlsu^aj ^dil lg-jl 

j A lj A (J £ . 1 jj ^.lc. "^Ifddjlj (j^3" dil^^ll (jl£ dil . (jdixnll Ig xd»M £_a ^aJ 0-odL t^j^a^)lll 

^JaluoJ . .1^.1 4 _x_ajoij jjl (jjJ ^j^l "^LaIuIijI jj' 1 g.lc- d l.W'i LaIUs ^lll "(JjJjVI" AiUal ^jajaIaj ^j^a .^uaVi 


. J*al\j jIj jl^jj 4jj .^L^dj dllj Jjl 9 j^l .^ia^JI IaI jJ 1 g \x.y 



"^LlLZjjIj" Lg-ujjJ ^jII AiJjJjmJI AxjjJsJI dj/J isLLaJI 4-iJjj 4 \ /i KVI c"tlxjjill! 

. 4 ql'l-N A (Jl£dll ad^IlAll A-1 ujI*\ ill (Jaljjll j^A Aj^ixdlll djl^)l^jdll djlj djUu^illl 4_J 'Jg la'l ^dll L_3^Lol^/l la*\V 












Clilsu^alill £jjjj Aib^la] o j^A-a ^Jal t^jAajll]l jl £.y\\ j-a C'iTu tj£j«jj 

A _-ijAac-xa J<^\ A. lajoil jj . Ig^C. j^j Ajm.Vig 11 LgJl£joilj ^dll _j\ ^)d]l ) AjIjKVI C1l>LujI^a]I 

j-a ^C-lj g.U^C. A-1 ujI*\ \W dAjI ^)a£- . Ia ^Jslaj A_i]jJjoi]I Ax jiJ-ill j-a Ia^. A-Ujfi dlL 


JlS 


A ja\ nA j_jJ A at njo tilllA .c <1^ jJ V (J£jd ^Lajj _j)Via'I lAA jla AaI . ^_j jV \j 1 ^JaLJi AjjL ^ IjKVI 

*Lj$£]l oiA jA<u aerodynamic 



Ax-uudl & LjgSll AaIjlJaJI/AjaUjJjjjVI AxJjJaJI 

djljl_jJa_ ujVI (j_ a 4_ja^Ia!! <dll_su^)a!i]i . s-Lja_Jill dlliu^)aLi]l jA aIjI_A ^1 ‘N^l A-jjoA*\‘ill dlljl jJ^^VI 

j> 

^jjjIj jl 11 a jA ^c,V(uJ .ajIaJI jA cilij jA ^£1 dijl£ tSA.w a ^ab^J cIiIa tA_iujl_^j]l 

A-aAj-a 11 j o^)l lall cil^Luj^l Cll] jIjj ^JjVl AjJa^yt-AJ o^)£a lAA .I^jIa All jJ-imVI ^3 jl£ AiLLall 

l_1±uj _SI ^ ilatjdil ^_iLaJj-oJ .AjAdl Laa jjj£j JJ^I Adlj^d Aj^_a. dliaC.1 ^‘sVn ^Illl . Adlj^d]! 

IaI _a] . (J_ali A-lajoil^J l^-adddalj 1 g.**iqc<l ks-ia jjdaj A AaHall jl ^^Ac. (JIja I_ 1 iA] Li^a . ^aII et^j 

lAA jl£ 


A _aHald! dilijjiLiSI L_ial .A ViYuj.iI La lAA tllA j_jfL A3 Aju^)iJI o^AUall oAA ^3 j a A \*\a\ <_£A]I jl 

dljld LaAlc. l^l ja. (J^a. g-1 Aj^jjatdi c." )\ x,\jfili ClliaJ^.1 1 g,‘iA (J^ .Aali^-A ^)Uaalj A- 1 ujI*\ \W Cllljl ^ja 

£_iJaJJ LaA ic. j ^Ju^>al]! • (jiajljSI jig >1 (^1^1 ^UeJl Jajjjlj t (j-QjJa jl i L_3^)i]lj £jJajJ 

. ^.XAll ill -LaJ^)jji]l A ^ Cllljl J)]^AA)VI 


j£-uj_J _^Jal jl 1 g .UUa.1 Ajl^iajajU ^.jUJI ^jIa^JI ^Jaxj jl£ ^.IjK^I ^J^)3li]l ^.Luj£ jlj j 




















^ ~n Cllli 4jl Ja_Clljl£ La^jc. LojIc j^)£j Jlxxi^ll (J*a3l iCA . (JjJa £jJj jja U^ (js ^ 

1_Jc- Cllljujill C* l.luiVi C‘ n*\ t J H>»a Igjl j\ La£ 1^. 6^)JXj-£all dlljl JuaiVI Clljl£ . ^)j*,x«a 

Ja_a-V . IJIJalj CljLjl j)3axxiVI JJaai tUxi*\ 4_JJ^)iJl djUuj!j3l Cljig.l3ax.ll oCA CIiLjj 1 qI'I-nI . 3a'qa 

^jll CjUI jJaxwVI Jaia .^jCajLllI Jg.-vll (ja l_jJ31j IaC^^.j l-li^. ClA-jl j3axxiVI (J£ g.lcl JLj ^s3 AjLj ^/Ixxm 

^i>/i_ j 3 Sjjiu-a oU jk-NI cijl£ li] .^j s>iu uj g-Ljajj djlg-UaC- djdj al,h/i IJ 

.djljl^Ja_u,VI ^^j CllLCa^ill ^JjoAjuj (j± j 4_^jJalj <5^lc. tilLlA J£ .AHjIj ^JC.j 4_xiaijj-a AjjujLill djlg-Uaxll 

?JaJjJall-j ^A Lo J3 


AjlilxiT^l (^Jjj-alij 4il£ Jacjj cjxj ^/Lujjj J j 

.IxJCa IjjLjj^£ I jjjU ^Cilj CliLja^ill _ 

1 Jl jj C. ^j^a\c- (J^Cn AjcjolaII g.\j^)^£3l _ 

. g-Ljajj JjAuj (JJl£l J^jClJ 4_ij^x-a 3I Jfll J1 Jc. Clill£ _ 

to Jjjoi _a g.Lja_ jj (Jj3l£l (J£jCi ^Jc. AiUall cilL jAij (A^j^xa Aji^x ^11 (Jal (JI£jujI <j^£j LoAlc. _ 

.oCj^C. CIjI^aj ^jCajLlli lAC j^j ^jll Cjg.-vll Cjg -^jj 

..dial , : :;\<^ 1 J&3Ij ...ciiVjl-uull (j-^ J&3I ^IIia_ 


^.xxin Jikl »ClA-jl j3axxiVI (ja AilialoJI Clil _jl ^Jl3l (JJa C‘ Uxjl (j^3 tl^al^^. (Jj-a C1 j1^)1^)Cu ^Cijj ^jl n>>qH 

(J^l_tc. Qxxn^l LgAjC. (J-gI£JLj U.Uj Cal .lg.*\3axx) Aj^al "^a^ljl" ^jJaj tiAi^. lAg-lcl (ji-^ tAjljJaxxil 

cijl_ji ^jjj _II (Jj 3a cIjc^I jl . J^a ciijl£ ciilc <jlj)3axxiVI ^ja dll ^)l ^xjl3l ^j^aj ^jLj cIa^Lq^I 

^jjjoi_ a ^_Ij ^gjl_<JaU31 ^a JjLjail! liA (_^cl liL<J .^Lj^^II c^JI cIjc jl 

!?,>! 


(j!_J Ja_a.V .AijjJa Ajx xla j ^gjj AiUall jx/iC. A-jl j3axxiVI ^^3 A^LllI ^alajj ^^^Vl C‘ ll^C. C^3 

Cljljlj3a_ ujI clljl£ [a Ulc. .Aaj^x-A]! (Jal^ll ^.Jaxxill jljJL^I Jj ^Li A ClLJa^xllxxjl 4 _jjLj^)^31 CjIx s*\'\W 

* * 

AJxa&Ia A a^3a (J£j1o ^Jc- A-iji j)3axxiVl AjlAja ^31 Cllljl^j (Jalill (_^13lj t^jjll a^jl JjJjuj ^jJIj ^Jaij Am.xi 

<xj_ujj ljU.lt AjIJI A -^.'Vn clljl£ c£^3t Cy* Jfll ci^.^31 > .(JxalLj lliiLo l_>^l 1^«^3 u^al .AiljJaj 

!?4jI^_j Jj AjI^j (ja IcLol . A-ijl j)3axx)Vt 




y (jA ^ul£j jA! ill'jjajujyj Ij lx II Ajlglll ^-Lb y II 


A-aAj-a_Sli • _ij Cllil£ l^_jV j& ^cJaxjill Adiab JjJaaj ClllJ-iill o^A Jx-nj iS^ (_£^)A^^JI <«—njai]l 

A g -Jl Jj3 AjjLj^)£^]I 4 W bll .Jj ^jj C* n*\ c^JAa^ bxLujj l^)jjb t Jab (_$i l$J C 5 ^ 6Aj^ILg]I 

Cll_ j3jj i_ aA ^jjIaS _C. 4>J^j ^A ^ic- Jx^^jj Skill cffCCt ^jjjbSI" l^A . Jabi] A jS-nIJ ill 

S_Jl*JI jll»3l dili oj -conductor resistance JSlill k *jlLoj impulse time 

.^-LajoJl 4 x>ijbll AaUnll JaI£j 


^ ^.ibj-saJ LoAjc. ^Jax*i ^9 1 g.x«-ij\at 4 ~NjVi 4 3-n*\ aSI AxjolaII f.b^_£li .Aiji^JI ^ja Lujj ^ u^il ^jVi 

^£1 .AJjIa CtljA^j JJ ^bbj^l ^_^J1 j AaUall c. Qjj^Sl q a ^cjbll jjjbll i^A .4_ij.l*A 

V j_aj 4 —jL Itransformer effect jjjb" :CjV j^aSI ^ ojbuiJ ^j^aj .iua. jjjb ajJ 

A Wb_Si ^jJ^ij ^jjj • 4bjbjaij^)££ A.atjjJ*! ^Ic- AjJajbSI Abb^^l CliljLiiSli . ^4_j£bjj c-b^^ bjbxxj^)^ 

L5 _Ji {Jk^ jj$^li JU-«Ji liA ^ Jx-aUJi bunching of charge J] W^j^) 

.AiiaLk A-iIaJ 4_^_a] ^9 A-akSi (_£jJjoia 


JUaSI i^A 6^)jiJ ^9 Jab ^i (j]j . JjIa J^bn Aic.1 x>ia ^cjuj JI>a 11 i^A ^jiLa£ji ^ji 

. ^J1_^-aSI _!±aI S^jb ^9 JabSi ^jJaj iS^kjL ^^5 Jj-al_^Ji ^)jjt,‘tSi c > iuaiJ Aj^juj ^a i^jjij t.“ tWj 

J£^ ^j^n^Vna JUaSI i^A D^ji^ ^>AjJa tAAjlLbij t J£jui]i ^a AAjI Jv\a Jai (.** \x *.>>j LoAjc. 









_J ( i JflUlt ^C. J^laiUaja i I 1 <a3->bk ^A ^jAajLil' ^jIjjuj(JL^- a]' 

«L <lJ-a\A 


cAjjIj _UJJ^)^1I Ojll' X^LlIiuJJ V L<lJ JaUI A-ojlUl Clljl£ lil .liA O-a^J o' ^/LujJJ L_fl^)C. 

A_ic- <j' (JaLllI ^Jajoi ^gic. ^aJabtlLj <j' ^ic- L —*0^' Aii! .AKui ^1 o' tAjilaiila-a S_jLa]l 

1_<qj l^jJJLA^a l-^W 1 ni l ^ tiQ J 1 . cAIIjA I ^~\ % & 4 1 4 ^ *^- . i t'-N. ^ ^ l " \ j*v l ^4 k \ -v \ 1^ A 4 ^ \ A t->Q \ 

. CIllqLjjaII Ia'o^ ^Illl Jaj3t,o>i'l 3llj Jjl^jj j t jo£-^' -LajuJal' Jx^j <ilU j-\Vn t^i£j 


tciilj (J*9 (J^yLk o-aj .A-ulill ^3 CliljJI &AC- Ag.-v" ^Jlc. ^yiluiA ^)Ijj xjjaflj o-a ^Lujjj (_j£-qj Aii] t' jj 

66 A _ jA^J' _ 3^1' fiA^J ^\-ujjj (J!aU .^jJajlil! Clil jlnll ^jC- <jjtiui jo$-^' AiLLall Aij^)Ia 1 Q^n^l 

caV j_ 2 ^\ a j^. jjl>n J' i; \i magnification effect jjjuIIj ^saj o' U£-^ o^ '^] 

oA gJ AjA ^ till lA (Ja ? ( ^jLjo3-^' '1 £^0 O^J Aa. J] SjI^xj .A-ijujUill A j *. *ij jq^]1 


^Jj3Jj O^llj cJaUl] ^JJX-G (j£_uj Jj ^’tl^.l Ajg •>" O-G 4_Jlc. CllljjdjaLA 'A^A Vi (J^4 O-G 

ijj) ,*\J o' ^ 1 ijl AiUnl' (Jat.^kj ^JIjIUj tAK /li" 

. ^jVuj.)^ O^ ^-fl^A o^? SoaUsJ' 6 1 a Jj *^J^' 


AjliiIj <j'Xoml q^tn cA_^al ^^IjIj Ajvlat,^" A-j' j)-u.j.)V' 0-0 

(J1_. AatWq^a Clili' _jJajai' S^C- ^gic- jAjj C-Ajjuj tAjjllluj jo£^' ClilOa^il' O-oV' 

A : ijaLiLaLli-xi Ajuiiljl .Ajl^_l]' ^Jj AjL^-aI' c dllj' ^LajoiV' ci*^ ^ic. o^o^ JO^^' 

a^A o-g ^cjlj]' >" i ‘-—lxj-al' ^j-o (." n*\ \ '^. b^)±£L ^OqjILq O^jJ (j' AW,<a ^^j aJojjoij 

. Aj'^C. oj^ cJ*-^ V .A_i1a*J' 




jL2t 4-±jl jJiaai! 4-jJ jaC- 4jl±ui yJ Jij-\*cfl , J! ^LjU J*j^I 



.^Lujjj LSj^yLA ^rj^/ LoJ ^jL^JJI II 










? LojJI jLU) 



Xaj jj AaS_uj c _dialii-A Ajt-iuj j i/n La Ax . Ajj-^MS I J>aL^. u^il fc^jLuj^SI aAA AjAaSI $.lij Aaj 

(jl ^C._j !!Jalj3 ^jjjLill IaA^_^. jjL^jj A_LL^££ CliLsu^aj l^jj . UaSI I^jIjI^j ^j-a J^ILalj c-Ljax aIjIa (JjIa^. 

<jl ^_1] Ail_iJaVLj . J)}'^) (Jil ^lill Ajx.nJali Ajg.-^ll JIxjla Jjl^jj ^aJ A_aj))Via11 AjAaaSI AiUall ^)Aj-aa 

jA Ajl9j1a]1 ^x a_LL^J1 a j^A\ ^11 Iaa Ajj.j.iVill Iaa .aALoJI ciAilll l_aVS Aily-a ^ a*jAu^]I 

a^UVi ,^\ Jjy^h ^li Jj^i 11 Iaa .energy transformation AiUaSI J^j Ja^il 

_qJV^A ^)X Ax £-ax*ij ^S l^-cl Ajj ! VoltS A^£-^ WattS CjUal^ll dil_j^j AaI . hx ks-i 

.oAjA^k. bjjy<C\A Ii2kj]^aLal lgjc.1 ^Ic- ^3 tilli ^X_j Ai£5 . IajI 


jl jjLLh_SI ^a\_aj ^1. W‘‘i 


q C- ^ WuJj .Ia^. AA_i3^) ^^Laj c > iSJVn £jLujj Ia^A Ljajl ^Lujjj A^j 


Ail 


J^_il 1_J^)jlA Ai^ij-a_ a Ajui'iA. ^jljjJa3 ^j-o Ax. j u^ia (_)^alial (J£juj ^^Ac. ClAjl jAuail ^aLaj ^Lja^A t<jjJ^)£JI 

^ 'i .AjjSJoaSI CjI jilUll (JjJaSl ^ic- Ia^-Jj tA_u-aiiSI AjljAuai^l aAA (J^a. cilluJl c_aL ^ala ^aJ . Ajl jJaml 

Aj -n j ^jl ^jj ij .tillA j o jIIIaa ^cjLaj ^^Ac. Li^.j A xj A'ijIS aJIjIaSI A_ALaiSI ClAiSI CjL^LuiajI L_JJ^)xj 1 x>ljl 

. cjIJ dililSI (jx CjU.La^S1 

















!A AjQ'f jLj (JaJj£ ^jjpla Ala cljJj ^_i// AslLaxJ! Alxjljy ^ 1 ilyj Hull V^£jj 


_*_3 jJ_aj dll ^J] A-ilguli (jaj ^-lajoi ^C. <Jjtlujj^)^]i Jjg -^.'1 (j\j ^^Lud ^ 

1 g &a \ A _10 A-ijl j)3->j>J (j)\ ^ \x i I^A !.dlAlll ^ja dkl j (J^ (_JjliLo djUal^ill c a^]l 

tiEA_ uj! dLil^j ^ ^-jLjj^I jldll ■ \u*iV'i ^1 dj ttilli Jj AiLjaVlj .-Ia]j3 d]l Ala A dq j CjUu^Sj ^Ijjj 

_^.1 A. Lja *-a 4JaLanj l^jj !^u^-ij ^ (i* *a *Ul^ liA Id.}] ^ u^il (_^l .<*_iuj^]l ad 

(ja 4_L^la JjS*] ^j\\a\lS ^i (JjilC. A \ihxa\\ o^iAj tc-lj^d]! ^9 Idaflld AVi 



/^ u _ uj / "Aajlj jLj £-a ClUu^llll UjLa ClLial 












A_xj_uj j i^\ 1_^lili A_ijVi ‘LajULaSI (jj .AjI_^»jI 1 ,ag ,a \ j>.s*\c- (Jj-oj <*_iuj^ll ^jLj a 1^3 ^\.x*i j) -liil 

^ _ ! ta^AUall d^JjoiLia A >jV^ .iA^Lui^\ ^C. <jlj^}^Ji V jLiiSl (jl *>"n*^ j ^IjI A <jl£ CliL-^nlS 

AjUjoI^I ^C. A \q' Wa\\ <UjI^JI D-lALaUJ ^j£-OJ ^aC-^J I^JjDaaSIj ^C- jllJ iS ■$ 

I^^-aIaSI JjJnldl ^bUu o jLuj S^AUa ljj.J 1 jJaJl liA .Ajl^-lSi Ajl^jSI 


(JilJ_ all (jj j (J _ uaj _ Si _ ujL^-lli JaJ^JiJi ."A_J jVI" a ji-i ^ "Ajjjliill" ^xjLijSi a^A Jk.1} ^ 

^jj J Ajjj^jjJaSI Jjjljili £jJa^J ^alij . ^A_iljVI <*_luj^Sij "A_iSjVI" Ailll L_ixS tC jW^aII j ^joillaljx-aSi 

_3 "A_jjjlilV'j "A-lljS/i" Clllalll (jl . a.!lA UJJ“^ ^J^i ^jjAJ.i.Vig.^Si ^j-o (Jdidl 


CjV j_ 2 ^\\ ^ l-z jSU ja magnetic inductors a u*> J4»r*'l cLjaj^-dl jj^ c_i*Jj V cAJ 

L5 —lc. cA —^jc. SjIjc. 1$j] .resistive capacitors jUL* CjU&a jjj> c_iaSj AiiLJi l$j] .AjjJSfcJI 


. ^^jIjjojj^^SI ^_j^aj^)^iiSlj abXc. aJ ^\, xxij i diV (J^c. (ji ! £jUij cJ^ 



^aJ_111 o J_g_J j_ 


■^J 


w * ^ Vw - \ ^- ~ ** • W 

^1 .AjJajUll *Lj«£]l cil^iuj ^jjjljB ^ha,A tjLii^Vij Aj^ajII tt_Lujj£i Xuiij ^j^S .Ajj\_ijJalj^)Si 














AjjLol AA AjU _uJ^3l IaI JlulA Jj-aj ^LoC-Lill 4-lu.]l*\ ‘ill £jl_uj^]l fiA^J A-lljjV^l CIiI^Aa!! 

<Al^_ uj! ca il£ a ."a_i]jVV' <*_ij>jj^]l ^jjA <. > i*. \) tCiAjJa^iil (JsLill ^jjil^jll 4,\*‘^1 

LaAic. . (Jjj^MI 4j\-ac. (J^Lk etat (_$ j£l>aa ^^^Ac-I ^cjjj (jjUxjxu^ll ^j±i AjjojL^AII i^jLuLi ^jl <LxjjAj]I 

*(u^j) ^^*0 Al\^. tXojjj ^nsu c > un cA-ixjAujll C1 jU"^^ 11 aAA <jj£j 4_xu2 4 j^juA ^»jj 

tifjj t> S j4^ ^j] 


il£ .4_L_a A_A djUal^ill qa ^jJJ^Lall ^’Ijjj ^ja 4jLj ^LuiA l Q AVi^l AaI 

_^jV! AjaU.1 CjU>» n ^lAjj Aj^jlfiJI A, qV^ll j AjljjAi^]! CAIjI^A CAjI£j c^ 4-v.1^ oL^AVI A_iial AjV j^a 

_jl jLill ^jl_J^}^. ( >. Ua*\ c4_alAA^Q CAIjI^AII qa <allalA]l c-Ljadill CAliu^)iAl] (jl£ . A .ajJ-^C. Sj3 CAIa 

A alA-oll Lai . jlAmVI AjljujIj 4jjI^)jA CAI^jxjA (J£jA ^-Ic- c."ilau^iA ^Jaj A^LIaII dijl£ . ^jAajlAll 

.^jaill L£ A-)a j ^<jula£a^ ^AAlUu^aj 3^i*i AAjl^a cA^IL uj 




^Aial Jj Ajj^ac. ciAjl ^ic- ci±jl£ eia Ai^lLo ^!ill^ diV j*\ a!1 ^ja ^eLaj La) 

AiLoi _ a ^_ lc. CulS eaa t(Ajjjlill) A-ijl ^jLujjll tilij diLslgj IaI •(>=> jvl d^jaIja aJ^j-^^a IajioI ja^ 

aj_& Cll_ Ija J_ 2 I . $.Lja_ aj oJ)J ^a A_*Ja£j A_^.j1a All j3*uaiVi d±jl£j .A-ilj^H A q‘i ^a 11 j Ajt-jjli^l ^ja Lnjuij a«lixj 

_ a ^)j£l ^Ac- AjI^aIj ^ uJ All IaIHs aH*Ha]I Ajlj^Iaj ^3 A 3-aq'i a^«^M 




!1 ^liia _^Ja J) jl ^‘n V (jA AdajLill S^iill Jal^S ^jjjIa 


i** \\ x>i_.nil dl J ja 1 g-j] .pLuSJJ /'jU Igj! (j^adjl Qj] dllj a J)£^)aj 4 Adlj^dSI diLsu^aiiSI dijl£ 

(j_ a (J^3J_^IaSI *nV 1 (Jj-a3 ^glc- (Jaju ^Lujjj dl^^^-A . .Vlda^j l_j\j" . .Lxj-alj £jjJa S-La^aI! A-iSald-SI 

jl_ill ^jl_ X_aS j] . dllj(_>*J J J^Sfl (J^IS CjiV^^-A ."dAjjJ&T Ig jA**n ^lill A CIjUlIuj^JI 

-dlj^dSI dlVj *s.aSI ^ilj (jC> vLuOJ dlVj^-A dljjA ^ull AjjJjjVI Ajj-aldl] l.^uuVi (Jjaj A_xJaljai]l e-LjadJI 

•L 


a _jjjliil! ^l/dU^I u*al &la*3j L^LidV! ^JaIc. a_iaaI ^Lud dJijj^l o^a (J!)L^. 

Ij_A j .CjiV^^-a o^£-^.VI o^A L5^] l^)$ 3aA l" i\'''ia a^Aj .A_iSaj^)^A VS-^dl SA^-Ia Adi jJa^iVI 

: JUaSI Iaa (Jjllij ^.^1 j t^A_uml odt*JI ^1 jl^VI ga£jj Ia 

;;' a i js 

-,« '! ill 

-is j ^d-A (_J£juJ AjjjlOll 4-X-LuJjj! Jij ^LuUJ Yj! K111 I i>*£ /_^P 


4_q\3Via 11 c-LjaJjll jUS dl^Jal Aa3 . dlldadll (J^.1 (_ja JaJ^jldA (J£ja ^gic- Aj^jIj £jLaj ^\.jam ^a. W'dl 

SA^dLa]! ^jjj-a]l ^^3 c£d 1 g,'ixj i3a Ajj^) (J^aj .(Jxallj o^£^)a dil^jjjlj S^jaaII (JI£jaV! oAA ^ja 

lj i-a (J^1 xa] 1 ajn^A <-” iSa 7 >. J _jA^J (Jj-saj A-A^dall Ajg -^11 dljl£ . (.** 1 Vi j tL^J 


.AjLjAaII SaI^aII D^JAaII A aJViV 1 d^J AJ jIHaII AJ. 1 J 1 CjL^jV AAuuILj 



4_*^nla (j£- c. ^3 Iaj Cliliu^aj ^jl <9 j^. ^j| 

1_ a l^plj .Aju^)C. Aij^iaj jl^ a! 1 c-L^nll _jUI CjUu^Sj ^-JaLaij c. \ \\ !>Lujjj .AjjjjI 

_1^. .LjJl_j^)ij _ j A-j jjx,j.*i_SI CjIjI^jaII jl£ Ia Ulc. cAqjq*\SI .SjIaII ^Ijlk^l I^A ^ iu» 

J_aS ,*ljj$£SI ^ja (^^>^-VI (JI^jujVI ^-a AjjUJL Aac-Ljj tc. <aj'^,SI ^c._j tl^joiaj Cljl^)l^)juaSI 

_Saj ^ja (j^AJ c A n3-a \W <9jj£JI c." il WaIiSI Auj ^ya .l^asl^jj ^A\ _jl 3-v^VI ^jja ^Lj^^SI ^3 

djl^)jjl_j j^Ja tl^A c > 1 u*n .$.Ij^)^]I A_1aI£ dll jLnll . ^j>ia1xSI ^SdAll U (jli*JI 

. JU^aSI 5-UJI ^jA-^k ^^3 Aij^A A_iC.|_*dl 














_JUJ _j3Lj il-gJ Ajjjj xs-i\ ^Ic- Jaxj oAjA^JI "4_idmll djV j^a'I" oAA <jl !^Lum A^.j 

_j_iC- l_i£J_ ujV AjjIj_ ujA iLLall (JLuijij ^ja <jl A^j Aa] . Ig.^A <allalA]l Ajljola]! dll^jjjlj 

<ljg, aj>ii (_j^aj t dll^jl n^Vi &AA JMd .I^jA] 4_xaja]I a^)A3 ^ c.^dd n*\ j fcSAJXJ dliLuiA 

> 

4_jl A2kj . JliajVi £• jpi-all di^I uj Axj C'\\d\ j) Aj^L-oV dljLujj (JLjjJ)] A-<Jajl jl£dl 

^j-o <^I1 a (Jx3 Aii] . 4_i3l ^xaLj djljlm] Ajxjaa]! dL^^A^I 1 g \ \d) dl^jjjllill tilL <_j£aa]1 

^AjA _JJJ (_£j_^.1 J_ si .OJU-^A fjk J&\ 4_Xjdjll £A L_Jjl_^JJ C^jaII ^jc. OAJXJ tAd^A CjLoL<iJ-a dlA 

• 1890 <ja il nxdll ^^Iuj^UI dl^xlill ^Ic- dljlddl 


(J^yld <_JA ciilj CoAjXJ dlsLolA ^dC> t(jd^)X_il Ac.j'h/IA dl£^)^A (Jjxdj (J^Aa]! 4_jl A^.J Aa] 

_ a (J_x^. 1 a_& AjA^JI 4_3Lm£l (j! ^C- ^sLoiaII AjlAaII AiLlall Ia^j AA^ill Jalaiill 

J_jA^JI L-fll t*n^V \ lAA ^jl£ !<Sljjll ^ ( ^-a^)]I jjVhu’i 4 _JIj &A^)d 4-JjlV‘^ll jlmllj (JIaiaII ^jAaII <AUd 

dl <x ja J AiUall <j-aLk (JjLujj mLm£l Aii] !Ijjjj ^ ydi ^JlxJ! Ag.jaij d^jA . 4 _x1aj 4_ijAL^. ^)j£l 

_Jjd La__uj D^ljj ^jc. <j^-C-l LaI .^(Jjlill ^\jLxji^\ IAia liA UJ*^ 1 •>JJ 

.Axaja ^ja (J£ dm3 A^3 ;Ax_u1a] 1 AiLlall ^Aiaj (Jaxj 6^)1_1a ^Jajajl^j 



4-lyj~aj*aJ aJj ^3 4 j£1uj^LII ^jjL^uJI ^-1 \l (Ja~\j "^jjl^J lZJjLq" j^-uL<JI l-uJSJ! 6 c_J jJLlJI 4 ij. 


. ^Llal±i jjiLo ^j-3 *LgUL&]I 4-ixJaljxl^yi dlljLildVI (_g-±.\l cJ^ld jLi 












Cll dlliLui_ a iC- ^Luj 1 qjaj ^-\>Xn 4 jlJ1a] 1 AiLLall (J«. Vi A.\jaj>ij ^Jc- (jVi u^il 3&1 

I JaU. eil .AiUall 3 j^a]1 (Ja'n.j 4 \» y\\ ^Lxjjj^U 4_i^)A^^Ji 4_x_nla]l ^ u«ol .^^jIj^)^ 

(j_ £-aa] 1 (j_ a a~ 0 ^aJlxl] ^JjA dj-all <■”lx, f\ C_S^uj J ta.ll.l2k. VljjJ l_i^.^]jj£l ^)J j)Vl (j*V^ 

# » ji 

dj^l^-A ^3 Ajcjola]! ^Lj^l ^jLojjjujI l^iVl Ic^J^LmV V^.1^. <jjJ ^JLxJl ^3 £3 ^a (_^l e*in (jl AijUail 

!eljj jl ciLij ^ic- 1 . 11 . 1 ^. LaIIc. ^jl . Ljajl 4 ^ \‘‘i~**k a (JI^juoIj j t LqLqI S 3j.i^. 


sError 



(b^JjUs ^I bjLluJ ^I 4 ) l<3i .i / i ) , 4 * \ £ -4 ( I 4 q / J-i H /~ J ,,. > « l^i ^JjlLLujJ 6 4jLxulLuJ ^ > Ig jt > / ^A f ^ ^ . -^/-i I^Jjl 

.4jUaJ/ <5-14 (_Jaxj (j! (JUiluj / y a 6^ ^Lm^UI lIuJI /Ja ^mj/j a^jlj ^3 


gljAJl JJP jLu JLjj* 


qAI 


CjI3 


JaiuJall A_illx- Clll jlxJl ^Iuj (jjiJj VijJajill A_ijIj^)^ 11 dll jjjllill d^A ^3 ^j)j 







oJ_gJ 1_ jjI^jIaj 1_Ha-oll (j-o <jl£ AjJajLllI CjIc.I*_u£>U (_£^lxJl ^JaaII l^A .AJlILj 

(j _ a £j\ A qjQ*\ (j-o V Clil^jjJal^A Ail£ £jjj L>° l£ cj] •^'^ , ^ ^“^aII AJjIJaII 


i >r,<l _>s a s ,M\ 


."A_jjjC- (j^3 {Jjbysl' ^aJaxll ^)C.Lud]l l^-ilj ^)Lail Vm,^ A_ia1c. CllLibajilA ^\,xxiji ^alxJ iI.^jaVi (JI^jV U^ ^-o-bc. 

"A_jj^C." (JjiL .^A_*_i±Lall (JaC. ^^3 (jj-i A_i*_nla]l djUaLubll JajaJj Ajljt^i jlg.*WVI Ia^.1 

c. <a JlS, ^Ac. Lijlalj A_*_i±Lali (Ja*j e_fijjoi3 t Ajjv^aII (J!>La. A jx, nAnll e_flj^)Ia]l )Vq*\ ^aJJ La-lic. AjLj 

.^jj^iaaII aH ^IaI Lg-bal^xlbol j AaaI£11 ^aI^AaII ^ja .I^aIIj 

^jc. AJL-aajl AjI.1j tAi-lj-a A >jY^ c A-ajjJ^Iaj (JIiaIiaII A_3Ub£l jb ^Lujjj bl^pl bil 

C_Jj_j _xil fi_j_iaj ^\,x*ni IaIaIj Aa$,U Aj^jII (j\ (jdb bil ._jl^IaVl ^-IxIIa l_1jLi1a]I A-ajJ-Via 

^ S3 . A_1uj jj^j! aJI_uj^)]I L)^ ^ t AjjlVbll AjjLj^^II dil^l^ aIIj CIA^^aII ^ja*,*oM Aaa^JI ^Jjl \j t^jAAui]l 

> 

jp^VI j A_ixJiiall ^JC- AflUaSI l_1jIHa]1 jIjjSI AajJVia ^jlfl c"AjjC." Ui^l lilj cA_9j^JI 

.Ajcniall IjaaJj 

J_3 l_^jLLaLai_j A3l£j A_x_nla]l ^jj .AjjLiIaII CIijolAj cAjJajl_lll AsLlallj A_x_Jjoia A_x_nla]l ^^3 Aj^L^JI djUaLubll (jl 

ClAjJabllj ^_pajaj A_x_i±Lall ^jj .^^jjj3^ja]I AiLuj^la]l A_iajujJ La£ A-IjaJJj o^.1j A_bab ^ja dliilajl 

(Jj-sa Axj^ll £.) A y Aju^iC. A_bab L>° (3-° 

■* 

A_i^.b ^ja .(JaI£]Lj JlsJI ^Iaj I^jI ^ic- (Jj3 ^ja Clalbabll Clj^)ik^l .CllLjab (J^b ^ic- 

.Ibajl ^^jI^jIa]! ^ILatll ^)-bu ClaLjabll ^jl ^Luijj ^3 


CljLja_ iA\ q _ a A_LoiLuj (J£bj ^Ic. CIiLaSLIa]! j cdlJjL^.Vi t^gjlxAl] ^aAliJI ^jj 

^jl__ IsJ^aII bjljJ-aVl ^-A C_JjLi1a C_lAjjjJ (_JaI^J1 Q\ ^3 S^)jujIja1I 

j _g.J^Aj jg.hj UoL^jVI (jlj^^JI ^jl .Ljajl Clilbab Ljljjll ^jl .oL^jVI (_g-^ ^UlaII 

Jj_^-a (JLxSVl cJLxSl Ij^AUa 1 g.^C. .Aa^liA C1 iIjc.j V‘i A -^.jVi ^xiljJI j^)jj . bjLba-ull 


. A_i]j^l i** A ^gjl^j jL^jj 

Cljl^jjlj J£juj ^Jc. U.^.lVl ^XJ L-lAJj ^jjl JjJ 4 M Ajt3l^]l ^gj\j ^Jjl S^)^3 L_1C.j1ujJ ^jt jljl 

_ xJ! q a ^x-nla AjljI^) .i1j.i-sj ;^)aV 1 (J^Lk .Ajoi^aIaj S^)AlIa (JLxSlj 

J_J V AjL^j^jj-saj ^3 (3 -0 cJ^ (j] 6^-1 A-IaIxJI AjLuj^jIaa c” 

.A_j (_5-® A_1aI£J 1 A-ib^iSllliA]! ^C-l jill fi^A (JaaI (j\ ^ja 





/jjJa 4.x( jl£ j J j 6(JsLc^ 4-iyL^j cj_j^ cj^ L . l y jj 4-lulLIIj L±^ IS (J£ 


o^A .4 _xjI jll dLilajll j a jx£ jasjS ^Lia i**n'~> j todA^JI SjAUall aA^J JaAaII <j 3I jdll ^Lajj l_j3I j 

AjciiLall £a Ajqyi'vll 4 j3^1x jC- <1 l" \k>!i& (.4 Ag \a\\ AjjIajaII <Lol jAII a^A £<joiA.1a]1 4-aC.I ViaII 4iL}LxJI 
jlull Aaj)V^a £_a 4j3^1c. ^,3-»qj 4\x.y AjA^JI ^al^JVI lAk . lg.* a 41aIju (J^ld oildjl c > vn j (jAII AiajaII £3ja 

(J1_^aII jA lAA .ImpillSCS dLjadll . AjA^. ja ^I <*-i±La]l jLja^.1 ^ij jlc. All .. 4_i*_i±La]l jJC... L_l jIIIaII 

AjjJadll j^al jdll djjJa^Jjail 4_illjj££JI dlLjadll tilL Ailjj jl j^AAll ja (Ja .4_x_i±Lall £a Jjsl jIaII (Jjj- a^l 
a^A Clljl£ (Ja ?4_*_ifLall AjjJaxll jAljiall (J£ (_£jd l^_iSj j <.4 j3j jiSllilA 4 -qI jJ ^ljuj jl£ Ja ?4 » j)^\1 

dl JJ uj j 1 a "diui xlj jj" J^lL AjjjVn J ^lill t jaa^II l_ijjc. ja lAlall ^lill 4 jqjq*\ 11 aJLoijII 

? J j^. jil (JjVI i^Ij^aII .. AjjaLoiV 1 4j*j Jail AillaJl c- Id j^£JI jl£ (Ja ^4jjJal_A <L jia 


jAi_ IIaIIj CjLajoi II iALLa j d ciadallj c-ldj^^ll 4_x_nia ^^A Ia UsjIj (J jj^jll ^a 1*JI 0 ^-IaII jfL ^ 

ajj-adj jjj jddj jjAdj jjaC- ^jaUaIIj jjaC- £jLa 1I jjii]l 4-9 ja^13 c'j ^ 1 l*i i ^ z\\ l | .*^ \ Aj^joiIaII 

(J J all fii A ^j\j jlijC-VI "djjl£jj" J "d jjLx" ^ja vil_jLujj j . A j t, j.) jIiIIxaII j ^ja (J£ 

space radiant stream jjji* Jj- 1 ^ u-» ^ J t flowing charge ^ ^ jj cJio 

ajjui La 11 a j tdark light "jdka * j*. ia J A, lui jJaLlxA^^)^ ^>11 (J jLa ^j^ia.tll ^ . 6 A Wa Jaj)3a*\ ^3 ■IIai'N 1 

•<o^ (J£jd "^l/utTnlj (jj3 M 


(Jjaj l^iV ^ I jail ^3 3-i*.l’)'n Aj * j JaLlxA j j^£JI ^jjall jlj (Jjaj SjJalll 4 (Jac. <Ail^£j t"^jl jI jli (J£jIa" i> _ 5 -d 
^r u^i‘‘i (ijja. cjsljlll jdC. jSLoij IaAIc. J;i*2j A'^.V'iaII Ajculall dli <£j^JI o^A .<j-ald Aijjiaj A'q3.VtA l” ll W ^ 

jc. aa <iLjIaj lines of force JajJ-vN ,^a L_ic.jLaij "^1^1 jla" .AxjjaII aIiIsj <sIj£ 




(J£jadj t a Jab ciijl£ .static tensions a_i£Luj ciiljjjj l^jj^iixj c"i)wll ^ ^.Lolc. 

JJC- ‘(AA 3 


(J_jl ^C- IJ ^-Ic. (_£ jill Jaj^VN ^gjj ^jj^ijaUi l A ql'W A C* J C-LojujI ^j^a.W“u*ij blliA J 

a j * , ^ jlt s Jbll Cjj-L ^jSI ^dielectric flux JIjj$£ bb J ‘diaelectric (a^Ijj$£ Lb) a^Ljj$£ 

J^SJj ^jC- a JjC- Clljl£ Jaj)J*W (j\j l»>>ji jAi^" .YViC.1 -"Jjljli" £-a 

Clli* uj ^ lill Ajjoi jj Jl A_1 £joi dl ^j \GA .. ? ^jj-ajxll La . A_il Ja Jaj^vN dll j nJ 

.AjjjGfLldl AbL^JI (Jl^ia jjill 


flowing A_ jjUJI AW t!l\ _11 A_j'qjq^ll A,x n)all L-fll >!li\^\\ qjjjjIi^JI Add^lillj (jjWAjII .iaL^. bil 

o^UJI j^-ajxll b* fj Jc. jaGlj .force lines csJ' J* uj^G J® charge 

AilL dldja> j* dl>> tjajull 11 a .ultra-gaseous flux "Ajjlc. cij*" <^b uj^ u' t> ^ ^ 

.l^iijJjj IgGh^OLa ^aJ dlbaj jabll j A_ailk-dl Ja^idall Jc- jjjJ *>" n*\ J c jx »*all AjALG-g 


\.A\\ 


uiU aIUJI *jfljj*£!l aSOJI o^UdJ sJs ^ "^bl jli"j ' JjW <> J£ £»£ *1 


^3 tAjJ^. AWj>**i J ^)j-ajc. ^j-a <£■ jU/iA Jaj^TN Ldlia AjLj ^jLudll jlsjC-Vl J^3 .^A_j£Loi^ Aj^j ildj 

qa .W.I ^j£-ojj ^1 t . d>U AjjLj^)^ AijUa jj J Ij^nldu AJj^axW (Jj£j Ajj\j^gi£ .WLa J-a_j J I jj Aj 
filnx.A . A-jj*s. ^i^li (Jj£11j (Jj-a^11 AaLoC. ^jjJajj L—l^yjih ClalW^ill dljl£ . A^.V^ll A W Ji’ill a^A javl.VuJ 

Ajj^tAi _ dl ^ djliLila^a (JL<WLujI ^xj ^IW cA^j^iall o-^-J ^a^l Vu^il ^^3 I^LaiS t^jjW.1^11 

CjIW _11 A_ ia (jj&oi_ j ^ J-W ^)Ax-a-Q ^jc. JjWjj l^^.l^j (JL^-dl l^A (jC- 1 j)\Vi 

.magnets Jajlx-dl Jj cii^Jl J^ijl t JlGlUs a^L^^I! 

t." il a \t. a) J! fij A (j\j Lja^ii-Q . Aj^al ,A>.s-i C' llx j^ 3 j ^^3 il/LjJ^j£j^) J.J. XhomSOn "(jjjaixijj .^.^■" c. qAv^I 

. J1 AjjJa^)ill 6 1a (jjJjjJ^all JjWUll l)j 3 j ^3 l^_i3 dJUJl Jaxj AjjIj^^I 

1 \^\aa ^j ^ 1 .^Loj^ail ^'_jLul1a 3I 1 jill A ^nc. djLojL-alil A >jV^ ^j^joliajj "djljj^jJ^ll" Cla^iic-l 

A_LlxJl A_ijl_j^^31 (J 3 IJ1 3a<,Vn ^Illl l^jti ^A ’Jjjuiajj" Ig.^c. L"ih,"i CjIah*i-n11 o^A C1ijI£ ^jj Ai^llill 

.S^)JXj-a J* il Jal^3^ Jj)g,-N ) 


space ^ _>^ c ' lJj^ J c^Lujjj l_ijI_^. Jj t^j^JJl ^jiWLJl qa J^3! 

ajjLjj^£]1 CjLj^uII jL ^WjjIgII XaLii ciaLjal jx^l csin\ ^3 .AjqjWll ^ flowing electricity 

cb 3jjj Clal.W KaW ^jj .^.^^joill ^Jc. A q J.^11 Sjill (J^j (Jsl^ill ^^3 AAaI£ 11 Clal.W,A’lll S^)«13 _jjlVn AAlalWJI 

(_^jill ^jl A qj'W (Jj3j Jc- L>^ .^JalxaJlj J1 jGll ^ AjjIHujj^^II (_£ j^ll ^aLoG dJaLuG jl 1£3 jG 




. dal‘rsdll 4^3^. 3^ 


djll" 41 xj _ujj 3] . clILI_ ujVI C'IKuiI 4_^.l_^. 33^ 3143^!! ^jlVud 4 jjIHujj^)^ 1I diLdadll 3L LLujjj c. qI vi^l 

J . LaLal 4^3^JI 3C. ^j^c- j <]^Laui d±il£ cilLLuiLM ^5 ClalW^ill 3V 11^ (J^jin c." tl-ac- "3^-3 4,-aj‘qt 3Lii]l 

£3$]! alA IIj ^A La 3^ .4 tL-oll C‘ tl-ajj. ti“\.W 3-a 33!.^. jLj 3-a Aj^I^. A_iC.l^)3 £3^ ^A c-L^jg^ll 3I 34JJ 

!?<jjUJI 4 ^r.l^a\l 


-ill • djljj jj^IJ qa lily-a c_>»^ 3A3 t"^l^)a]l ^^3 3LI 3L3V 3c. S^jLc. ^a AjlLlaII ^.L^g^ll 3I3 iLLod 3lVn 

.4_aL-s 3_II c-LidVI ^J^a> (Jxlijj c-Lla^ll LLa tLa _ji.s*\c> ^3^3^ ^_jjj£^ll j>.s-xx\\ 4jl_gj ^jja^.Lll .V^'iC.I 

33 l-ojl' (JLa S33L C* tl l> H.^i'N *1 . ^jlxJI I^A ^gic- Ij 3 ^)*j ^jL JjiLaJI (jjjdLlI 3-a dddl ^ 3 j 


3x-£aLixJI alA 3L ^Cd! ^ 3 j . j^.^jg.ll ClijjL^j 


taj^L Ajjlc- ^_3 j 3 jl3-0 £«lc- .^3^.3^ Lajj V qjjlj.llLa 


4 _lal^ll dll^jLxJI alA .l^-Sl IV^I 3C. 3^x4 LIx.-n 3HI u_njoill 3A IIA3 . ^ 4 _lal£^ 4 _Lald dilute. 3C. £3!4C. ^A 

_Ijj-a ^^jlxJI 0 J 3 -aH 11 a . 4 _Lal ^4 c-Lda^ll 3 ^x 43 cAjIIj ^jUj 33 ^. ‘—iflLlc- (J^dl 'L QjjL.llLa" l^ 4 C. U.K"] ^glll 

•Aether JuVl (> 


djLLiuijl aIjI^JI ^a AjjIj 3 ^£ 1 I 3^13 ^j^^Lx-oll 33 HI 3 -a (J£ 3 I 4 4l!la 333^^13 LL 31 3 -al ^11 


l^_C-3jJa^. 4 >jVi 4 , t)Vq Uj.i-a ^r,n/i‘) 4 ,d**VN-all .^3-alli tiilll . a jLall ^^3 4 _lal£ ^A ^jll3 c Aether gUS 33VI 3^ 

4 )a3l^-all ^ilaJjai j jl 3 ^!! ^l^ix,-a . Ig \-^L ^3 33 VI 3 IC. 31 ^ 3 ^. 3^323 I1a 3 ttill£l^.V! cJlo 4 nx -a CllLiLaxJ 

1 4 _iia 3 jjai-a 3I a jLall ^ic- .3^aJ3^j 4 jl-aC. 3L/ 1 ^-C-Lja^.V a333jJa 3-a La n*\ ) C3l3-aJjujL 3lj3^JI ^Ic. 


.6Jj.W-a 34C. S33 .a3^11 3^^^ jlc- 33'Wj .33V! 31^3^. 4 J 3 ^-a 


3 J 3 LJ 3 ^J ^aL^J l^x.^l ^ l£ iini IIA 3 (l^jll 4_ijaLilaljx-a33^1l 33 III £ 330^11 3 ^^^ 3 ^ V‘i ^11 

3 'nLU 4 ^3^11 ClilsLlall 3-a 1 .3^**1 -a 1 ^\ 3133-^H ^iLjjoiJ t!l3^»-a I^A .33VI 3^ til3^-a 

.^3^_lll 3 JjL (Jx^j ^3^3 ^ 31 j 3LVI3 c 4 jI 1 


L5 —lc. jISjc-VI I1a ^ ^11 .Jui I jlc. 3^ 4il>a radiant electricity <kJLall ^L3^1l 3L LLa3j 3-ai ^11 

^1 M 4ijj£JI3 4lJaJr CjIk.j. 111 Jin 3^ J zero current coils "3^ 4^31 3LUII CjII" 4ix^3 3I a'{\^ 

% * 

I g_j! ...£3 AA-03 4 ql'W-a C1 jI3Jj1j ^cIjj 4 iial_kll 3 tL>inll 3I . 4 jjlxJI 4_ijlj3^1l Cl_il3I^lll ^aLIj La a^lc. 

c4_ijL3^1l ^LljjVI 3I ^L3^H LLujjj lg.uj.rtl ^^ill 3-313^11 3I .fluidic effects ^3^ 4xjtl^ dill CjI31111 

_Sj LLujjj 3 u 1 j ^1 . 3JJVI Jj 3 ju 1 j ^^lll till! ^^A c 4 jq*\ J.--1II 4 jL^J 3 j-s 3 J 3 4 _c-I31!^.! CIJH3J 3^33^! ^ 

LLuj _il r'tW'i Lal-a .CjL jy£^i\ 31^3^ ^.lj3g^ll I^jI 33JUJJ ^1 .^Ij3^1I JIaj l^ll ^gJc. 4_l33j£]VI Cj^LuII 

.4J3LLII 4 jt_nlall dill 4 la 3 lall t- a ,1 g 3!^ 4 ^3^^ dil34IL 3C- 





(J sLi]l j a 1 (j A ^1 Jl! (jlj (J Jj .."c. <r&A ^xjiLall J^jaiJ!" <jl ^Jc. c-Ljadl ^11 Xujjj _jLujl 

^a_J t(_£ j\ ill JIjjJI Jj^jJI I^A t» ‘^n^'i <JX^. ^ja ^ilalujj <j.W a (JjLujj L-Sja^I ^&1 . g.Ljg^'1 ^xjiLall 

lj gJ .1_ jjjjI \jIx_ijI . k j^ IjIxjjI A qjq*\ '1 J clijl£ <xj!ia]I <3Unll 6 1 a (jlj (_£J .AgJ'Njj ^aJ ^ja j 

<lit-ai]l a^A (jc- AnW (JX^. (JjI^joJLj aILcIaII CIiIjJaII j dil*\\Laj.«a.Gll ^>, W'Ltij <jl^)jJal_^A (JXi. L_njoi]l 

c> 


^jl£ Jill Cljaull ^A a^A . ..J^XlaVI t^jLluijVI tJaxjJall t Jlj!ill ^Jajjil! A^Luia t<xjall c^l^JI c4ajLLg]I 
_.Jl (JI_ ^-aj A _alxUA dllj^)_ Lg I_g_jl . ^j-ajj-a_LJI a_jl^3l (jC- ^nx'ill (JXL IgA.^Vutij ^lj.j.m 

JXl a.j^jaI n j j^jj JjLujjj l_u1LujI c > i\)^'nA ti3-ai I jlc. ^a JjVI <jV <jl Xj .hydraulics 

.<xa (JaIxIII 


t4_ c-Jj taJj y\\ A _Jlc. ^j-al J. dili jlc. jA . .^-I Jll jic. AjjJ jA cXujjj <_jjjja 13 c JjVI 

cA_ £^)^a a j _9 .ajLI <Jja (JjIa (jjJ}L»A . .4 _Lg£Ij c-LjaLI CIjXg ^jll ^ JjVI .XjJjLgj tAjjjL^j 

_£aj . Jlxll J ajjjj JjVI jlc- *." i. Wi l_.U jl jl j lg.i6 j <_ja J£l A-ijXaj tAj^Xl ijJ 

A _<daj^n tClil£^jall t<c.Lit-all t alxll . Jxil (jl£juJ ajll ^j-c c > u^Vn V ^j-’U^a Jjj (jl JjVI jlc- ClA£^j*\ a! 

J£ . ..(jUajVlj cA-JC-LqJ^VI 


j Vjl ^a^C.^A I^A IxjJaj tl^aLoU^l <xJ1a]I <iUall ^jc. <LgUo a1 a 

% 

.Ua Lg (J£ ^-g Aial jIg Ia^j l_ fljjoj tXoLij ^gic. a^)Jaj c**ndl lil 

^Jajoil jl djlaj^All ^ali t." n*\ i ^ £.) A y ^ L£ jmj ^l]l) JU-g] 1 1 ^A ^3 ^1x3 (JaC. ^jl (Ih^ 

magnetically Ij^nJ^LixA saa^-g bj\j*i cijl^i^. jic- 1 ^ ^ ..^^.•^11 c5-^- c ’ 

iji jXg a^ Jj AjjujJI J-aj j t^ Jl ^ J Jlc CjLjiaiAj liA Jij jl£ ^quenched spark gaps 

li— a .magnifying transmitter " Jja—dl J Jl" aU^ Lgj Jill J ^a a 1 a . Jlilll J CjI Jl 

.Radiant Energy "^xJ^aII Ailkll"_ j Xj al^ Lg JaSillj Jj ^ill Jljl 

Xujjj JiJjj ^jl ^ qjq*\ ^aC- Jj (JjV ^ j CjIjIjljI Ja (Aij^JI CIjI I j «ill a ^A (J£ J- I ^A (Jl jj^gII (j^ 

?LjjJI ^ja 1 q\"i~s a tc-jj JJ 


:A_i]\lill ^)jj-a]l ^Jl Ja^l ^A <1x3 c^ljlc. Lg (J£ .<jl_xil Lajtj.ii (Jlyjoll I^A ^Jc. l_j!^J! (j] 





^^A (j-® *■■. ^^'Vi I^jIj ciLjo (jjJ ^3^ Q-^ 1 ^ ^ iS^ L5^^ iD^l^juill qa 4_ia^ 1! d^A 

<J-«1£11j 4-ajJV^ll <jl ^c._j ^UjLgJi 4 _ia£J 1 a^A Cli£.L^. ^jjl qa .Jalja L_all 400 Lai .Ij^yi Aiji^Jl ^9 
{__$^) \)\ £J^)Sj] ^A 4_illli]l ^jjj-^ 11 ?^lj^Jl ^jjijlaj tiiluj ^C- ^ja Jalj 2000 (j-a (Jsl ^ 

.L^Loj ^Luuj a j La^ (. ^^,Lud]l I Aj^L t^sL-a 











)/l L±Jjj j ^LxJjujyJ! ^jjj!j CLlulaJ IjJ 

dlL^ (Ja a^jjLxJI chijl^julll Ig, uj (J) IJi n lsjj^i 3 


•Error 





S^ujLlq 4jJJ >■ K n lSjjuiB 4jc±uj^JI ^ya ^_j_1*-o c_j jjs! Lq J 




(jfy jVJ ^ (jh° i^j/ ^yulll lIi jLl^l j£! £JJ J ^ 3 ) ^r\ '> 4jjJjla} 4 <il~\ 


£jl jJI ^jJal><dl I jib ■ ?:,> 'f<? * LaLtU ^j£^yJI 4 't i'U 4 jlJj^^J! 


^2 _ lill o^jA*JI o^)jj-a JXk ^Ull 1 g ^Lujjj (JjL^. LaIUoI . 4_*Jjoi^]I ^^)*\c-1-^. j 






O' 0 (jja (Jl ^jC- l_j^^_^a]1 ^jjaAl !1a l^_i3 ^jla_jxljaiJ 


aCjlJ! g.Ljjg^'1 (.5^*^^ .\UjjVi'I l^jj . dLaiiL IajIjH. 1 dl'^Aj dn*s. j A-ixiil j 4qjq*\ Igl! .A-iLoia 4_c-.ll. du^jl olA 
(_£l]l ^J^xdAl cj] •( a ^-*^ (J^AdiVi (j-o S^JlLa]! Aj^^lll . l.J^ljaiV (JliL 

Jjai_jjj . .Clll_ a!£j Aij-aj V ^-*-i*jj^]l SdixJ AiLaiA ^Ac. ^£ClxA! ^-1 u^aILj dlLmA^l (J^Ll. 

tjj-a_ij _ j£ . .!?Aj£ 1_uiV . _J . .?1AI_ a! c. .. la^jiaLl. ^Aj Cll^jl-jdA! j 4 1 Uj.i^/1 CIiIIa 

? c 


.. L . .?L_llAaaV! 


A-iiic- ^Ij gIaLAij Lq <jl 4qj'q^ ^.^Ac- (j^'ldll j*\x.mj i CliVjLdALj A^a.’u.^ll bjfiu~n ^ g,Vn ^jl Ixj 

.<>jll (3 -0 C-W-^ 1^_1 a AaxIII ... 4 \u^i^\ AAjI^AI Igj] i^jji ^-aIa £51 j 


_j_ aVI Cllli (j_U .Axj _Aj^l! Sj5j ^Ac. LdUill LgA^A_l. ^^^.daj (jl ^-1 u^aII 4ilj*AAll Ixj Aajxj 

l—luj _jl_I*! Sic- AiLoiA Lglc. !di*-j cilia jj J^dd AjjIj Ax-id j\\ ddl£ Ic! . Jt Ail^ ■ < i^>"nui 

^•l _ a]! ^xAajoii U_fljjai2 (, _j^^\ L_iiaa]! ^jj-iaIj di (Jx_^.l j h^ia\ 1 L-iiaallj dlui-a! 

j^kVI v U\ I _ aL i^yn d^l !c!j l^l! !!aj! *.^1 V ^*1 h^aI! !ajj5 ^^Ac-Lj 

A_aLoiA (> _ 5 Ac. Lodic. cAx_idi^]! L_J_jalllj Icj! cdiluj AJajail^J L-lUnSV! d^.1 (Jj-aj! h^ia!! 

IojIj ^■In^iAll Ig ,ia A.m.A 







4_ji ^9 ^Li*-£Xa] 1 (Jla_ujj 4 jQjS <_jC. 4_^.^)ia LollJa (Jlj^uJl 4_i^.Lj QA Loi 

lj ia j A ^_j^*J 1 ^ajAx-a U L-jl^^Jli . 4 n-^xll Ali*_iujj ^j-o (J^iiaL 4 j*_uia] 1 4iiLla]l ^j-o .1^1 j ^ ^qVn 

SPLITTING "u yjA\ J^a" I^j aJ ^jl 1 * 1 * £A.1 J-S. jj\ \ A J ^ /jl~»Q 1 -v\ I^IK 1 4 -S. ^ * IAN \ ' J 1 

4 S^)l^11 o^A ^) nxMl .6 Ajjo]I Ijjlila ^jj^Ijj ^al. W'udI ^1 .POSITIVE THE 


iaJU! 




1 ijjUaJl 2 4 jjUaJl 



ijj A^.L^»J Cul D^£all ^jJajllil Ij'^aC. 1 g 3 n)Vl A,3nUj.n Aj^)^J ^lJ]j 

(clilja 6 ) CliljjUaj Aj^Ij _ 

^di]j 3 6 jl-iC-) J.}* ^ ^lu^i<Q _ 

(_^-9 3-iJtN'qII ^^9 A nvall AiL^lall (_^*iiij ^*1,ClaLj^lJ^^l (Jj-ajl _ 


! ^iajoU 




^-1, <jl 





^ yxJl (Jj-xaS IjLu j ^ Ius-ia II <_2//j ylJ^jII (Jj^-xa jJ 4AJ ^t-L 


jLiill I^A Aj^ilo <_iiaall (_£A1_^.1 j\jj ^q'"n o.liJ !)Lujjj a£joi-gj (_£a!1 ^-Iu^.q'1 J ^^Aaj lAA 

^jjoij A_l£ iAA 1 A_±^.^a 11 A nWqli ^iiij ^jj^jIjj SaJo ^jl IoAjuo]! ^j-o AjjIaLq (,* u^j'n 

.AiUa]! (, q\"i^>a jj (_£■!] (JJ^A (j-o (J£ <jl ^ \x j lAA ^Ajjjca <■** ll •n^Ajj 



















\ nn IjjliL 4 -n. 4 j* 4**^ i " J)^) ^ ^ 4 ‘^-n. /'' {^-A L^jLj UjLjj^£ l^lj C^LuJjj l ~Q in’i^ l . Vq\ 

a^)Al_Sail a-l^J ^Vn c. \ f\ ^Lu dilLo A*j . Jlxll ^11 Clili alauVI jLjj (j-o 4_J121 g i” )\ *>i n 

1 g \>.s-x a i ^)j-aLl*JI a^A <jlj ca-ic- ^j-G c_alljj ^jl 4qyq^. (^_aUoj£l ajlii I^Aj .1^-Ai^jJajj 

4 W xiill ^jIj^)^. ^j-g l^l jl*J j La Jyn^’i t4jjlc- ^ dlli c 4_iaj 4 j^jjjI 4jjUa <jl j tlgjJaxj ^jc. 

4jjUnll a^A .VLiVn aA l£ qj£j LgAIc. .aL^j^l 4jjl_^.l 4_aiaLk i” il n .liljj] 4 aa>.s-xa\\ 

ajlj_11 (j_C. _4) 1^4*4 i" \x /n ^1 4 _jjIj^)^ 11 Jjg -^.11 ^j-G (J^aj3 J£jIi ^^.Ic. 4jjL*ll 4 a> j iJ-ati Cllli AjjjjVI 

1_gJ s-Lj^-^II a^Aj .*\jj$iLl\j La ^1_ui<g 4_ijJx-g ^’i £_ila!iujjj jjJall ^-Luoi Lg£ 4_:j1j^)^£J1 

^)jjJjj ^jIa^gII ajljj ^iladjuij l^_jl V] t4_3jlLJl <jc. 4_alik-G]lj 4 ju^)*J 1 ^c .j .a^jlj 4j*_nla 

JejlSjaJI 


4 JU 2 JI 4 Lilt4 tl LjIjAaJ!J (J^ljAJl (J*3AJ 

j^) g5>ll CllJ_^Jl"_ j 4_alkll a 1 a (J^Uaj JXk <xjjoi ^]1 ^9 ^lill <C-^g^-g ^-gjoij LjjC.^ 

: JU1I JSJdl I1 a CjIL^I y* tj-ajiJj tj^ajj .The Electro-Radiant Event 












fil_^3 £_iaSJ J ^c. Jlc. jljJ £J^}SJ ^aJJ Lade. ^C-lxxoj j^)£^]l /vWll JjJJ _ 

. ^jldil ^joi^c. jld^l (_Jj3 i <a3^ld dj 

q\ — JJ2*. A_g_^. j-ac- (J£dj t SjU ^ ^Sja-l ^jj-aLic. jl cciiluill ^C-IxjujI i" l. wll J^Haii 

.jUB 


15-^1 J-^ll 


jj aijA c 3 j^ u' 6 ^ (^UaljaJ l.^.> >."i,k 1 I ^lijj_ 


.Jaidail £jJald_ll Ljj>/nn J ^A_iJjjJa Ado A_il^ia Adldoj^fl Aj*djl£ Lila^Jj 1^)^3 1 " lx nj Ajj _ 


3 J_g_^JI 'll j tAdadll Sdo ^Ac. jldcVlj AjC-Ladj dl^dllill ^al^d ddd _ 

.S^I^dAI 


(J 1a ^pt 9Udl\ "IdIjjjj^ll IjjLdj" l^j£-ajj jl ^a! 1 A_al£ ^\ jldl AuC-lado] j^^ll dl jdlA]l ^Jalid 

^ 1c. 1 g-<Jaljuj A W ,ai ^IjuiVi olix-o La "^jjjjj£Jj L_ijl_di" A_a1£j d-djl cAJL^JI oAa ^3 .AjJa^ll j (jjA_^-ill 

. ^C-lxjoij dull Ada^)x>AI A-LjA^viII ^ jlamll 

Adal ^^A ^AdUll 100 (3 -0 l-^lda ^lill A-jC.lxxuj dldadll _ 

.£-jj (_^l ^j-a (_£^1 j\ ‘Ulua ^1 c > iu*i"i V n*\ i (J-aLdll 

_J ^_ A ^AdlAll t y^- yy^ Adlj lOO (j-* ^)j-aal <jj£j C5^ A-JC-IxjujI djLjadll _ 

A_iJjjJa dll jjjIj LllldJ IglxjiAaj 

. Ajj"\ /d Aij£-G ^jc. S^jLc- ^UjoiaII ^)Ax-a-a ^jjfLi Lade. ^Jaldiij ^dllill I^A jl^L^ _ 


yLuuj 4*mjjj f-Lu 





"Aj jksix II i J tj 'll *\Ja II SiJtf-U A ly*a ^3 i^-JaLall ^jjkll (j* cl)Ll±LsljJI -iio Sjy £~Lo AjuJiij 

•1937 fLJI o* JjuJ jjc t Modern Mechanix 

yuuii 

Home Made Lightning Llji* ( ^L aJ I jjjJ! 


A _ a\3 ^ _9 _Ujij JaJjol_J! j\ _g_^JI liA £.lij C. \f\ " . (J. 

til_^_jll Cliljl_j t_jjL^all (j-G ijixll J] AiLjaVtj 6 Igj ^jlj t." L>il ja.’uJ 

Lq.vLIIj I-Iju . <>al,W"uL U*l jaJ 


^ d^ . i ^ ^/j SI <XJjl (JjlaJ SjlJ jSi {Jp)Ual UL^, Y AAx^j jj t Qjxjj (jjJI jLg-^JI .. " 

_ 9 &J _iJ ^J^SLulaU j^y * l&Ual Ayjjpa SjljjSlJI aJA ^jl YJ (CIiiaaJI Iaj gda*a 

Jv<i9 (jSajYI ^jJI A.^nry JA^ (_£J-uSj j*a j L-1lJ^JI L/^J ^JJ jSii SjljJlII ^Jjj /j l lx a 

",. .(JpsUaYf ^jdc- Lo_L-£3J jxJy ^jJ L-Sjjuj AJl (_Jj (^jYlj L-jLstj (j! (jjJ (j* 


MAKE Artificial LIGHTNING 



by John L, Welbouin 


Kwtodi Nm-flili >i fw l fi i<»nt k |Mfliiiil» ,t |i 

raw Dm* tAati44 • ifiMwit ^ K* hf k| 

^tani h'uiA dlfr^fia It kftwItN la ikf tNt||f 
prfHi>i a fiitri )*9ni N«i> part uf tin fa» ip »«v 
irtAf* ll«« |Sf iiipl 

iMwItfd. It it noptittd AM aAta tMt appa*tiM 

it b»!#»f a pftap »f prtitti 


r |'HH »!**••«•* abnitl t« b» 4Mn*t4 u 
I <ap*l4* «f Oi M wa^ni • ag««ti Iwai ««»ri t 

t**i*t*r Osia *u»i I ut u«it* k«n*Wafc .>>• 


I* 


rul tJ tiw n-J and 


J&^^ J^ 3 ^dluj Aylg-i (j! ^A A.uy*JI Lhl jUJYI cf^J * # " 

S U u y ^ jc- (_£jLJI ^jLyJI ^Lu^a^dl isij < s jjuj .AjujSjyJ! ^jJI ^Lu^mU j±Y! AjL^iII 

", , .Sjc. (JjUb (jjUthX'f (Jr £ j II (j^yj 















L—i jjb 1 yj <dDLuiY 4-^.L*. ySj 6(j]*y ^3 yjjjjJ! y&y 6y^.! y^Lui y^a!yxlui! dlLlty .. " 

Aju. ujyll y^ J ^jI Jy$£ yxyjsj I SjLil yl yl (Jj3j . .^jJaJJy IjyjyJj AjcidyJI ya 


.. A \x j tJi II Ajz y J^i.u A-^.yJj yydl! c-^daj <,_ 3jjj 3 iyyillly 

WITH GIANT OUDIN COIL 


burned oat A myaufying trick La to hold a 
chert length of noon tube in ono'i hand, and 
approach the roil Loaf before there La any 
sue of a aperk jumping bo the tube it will 
hght wtth tsa characteristic glow 
Masr interacting ixpatmanU can be per- 
farmed from an meulafad platform Since 
the spark :unape to grounded objects, if one 
■ tand a on a board supported by giaai in- 
noton (adtk boitlea will do temporarily) 
and uaicbee the discharge ball wtth a metal 
rod. aparks may be drawn from one's body 
by anyone rending on the ground Care 
mm be token not to draw aparlu from the 
bora akta. aa they might cause a blister A 
Safer ring, er rren a spocn in the mouth, 
cm be used ae good contacts from which to 
draw the if eit A peculiar and weird effect 
is to charged, by 
the free hand abort the bead in a 
The person will (hen be 
[Csoftnmed aa page 1J6] 
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fW Owee^c** • • 
/aiy. Hit 


dllylydJI yl Lu . AJyj*-* yl ^_/b i 3 l y£yJI jyd. S jjlxJ/ c_J yly'tll y*a yJJ^Jl & / y^J d! I^J • • • " 

^ Ic■ i Sy3yJ! A J^aJ yJ yd jVI yC- A-uidj dje* y^ddJJ yd^jS (ydyY-l A-ui^yL<JI £■ LdV! ^JJ yJd 

A 1 1 )x,a i II Zy^JI ya^Jj y*j fy^Y! A-y* 1 ^!* c . M dJ f dLJ^) ^4^4^ J) c (yIf y^-d ^ jd~\ ^yl 
y^ddJI y* dllylydJI y dLJjj y y U*di^ Ladddui AjudyJ! yj!y A m'Li II 

y a dllyjydJI y l~\*d Y yl y*a ydsJI y lyy ..yJayYJ 4 ^J y^f y^xdd d 0 cJyd x ~* L ^ 

yl 'L _i. fl. 1~\ 'txuLj SylydJI ^ • • • dlLyjll ^ ndi yl y^*J 6L —*,)Iy II 









", • ysJLl 4Jyxx~\xx 4dla 


JjLJI c Jll^h Idlyy^d '1II yydj LaJjc- iydxxlc-y ^ ny C- ydl dP^ CJ^ U^P "'" 

yy i VI JjJI £-3yjy ^(Jjyla L' (JPy-L> U c ' f J -^P 4 J K )x,xx II aydJI yux i Ijy (4xx IJi* i 43yC- ^3 

^JL JygdJI £ uy£JI ya 4 ax id ay A*dj ysi^iiifl fnuy yL) aJA id yo (Jd C_0 yu3 (^^Jc-YI ^JJ 

a'yxd ya yl 4^y3yd! aJj ya yJJajj yl C. lg.ll/ ya ayjJu^a dlyjd yKxijy ,, - ^ i.iohfl yylfl dllj 

",, 4-uJ I yiyjy y* LJ d yl 


<_ Sy _ Lxi . .4 xx IJ^a i 43yC- ^3 Lgjy3 (Jdj 4 -LqLc- 4jcdyJI yydj Lade- yg3 ULisJ yjdYl yJi \xx II Lai ,,," 

ay. _£7/ y _ a dji _ g.-y II 4 _ 3 Id ^3 yldll ^ y **i<inil ydjjYI L—lgJJI ya 4-byJa (Jyljy. yl dud yyj 

(Jy y* (J 4 y-b dlL.a 4-jig-l d±iy3 IjJ ,,, (yy3 C 2_i£4 J LlJyC- Ljyx^a d3yll yaQ U 4 <jlJixxy ,, 4 j 1 , )tax II 

Jdd 4-k.yJJ 4 jI yLuixx yJXJ dyuj ydjjYI ^ Ig.III yl djd yyj dyu3 i4xdyJI 4-^.yj ydyYLl 

(l—djjd L—uLiygd l—uiy3 4jj3xdl aydJIy dLLuiIl 4jlyj (LhP ^ ly^JI 3 LaJ aly3y ..dlu,Jl y“^ ' L 4 

", • -yyyy YL / nxxx a IygJI ^y^ajy 


oj_ b> ^ _1c. djLnd^\ ay\x,>.s-i dd AljLai]l Lo y\ 

_11 ydau aMxxx c^JIL<i] 1 a^A ^3 Aijj-a^-all ^.Liill Lol .4 ))y* 11 <*_iuj^]l 


y*J) _11 lg jlc. L_fllc- c" n*\ .^jx jll ^jJaLftll jl -1C- dl^-Jj-al <Jj)13-i^ll ^1^-all y\ ^J! ^iLjaVl-J 

.^L-al a3y^.yA Jxj y 



kJ WttkaaiB 














^_Ij AiLjaVl-J . lAa. 6^)3jJ-o jl^AJ AjIaj (_j£aj AaJja^jI ^j-o d nwll ^aIII (jl .\}> ^ ^)^JI (j^ 

. A-o^lall CllLaiAAill ^3 (J u^iq ^11 j 4_iC- d l.Kil c_iJ^A La IAk j . LiJajI £.La 1I ^-3 4_LaLu,u3lj 4 , dl 


4 f >, f*\ %uuj 4jlujjj pLLt 


f 1 An\» '1 4*jA^31 d^gj j)jA"igA'l ol jgJli .LgjlA A'^aj ^Jj1\ ^ il-Aill <jA ^)A&]I AIIaA iA dq^.11 ^3 

^_*3 (Jl_ ^aII I .IgA I _jC-^)J A3j ,0jLii3l (JjJaSl ^Ic. (Jjj-saaJI (J^.1 (jA L&j^)iiAl J V] 4 ,\ja j 

. <aj)V^a 11 ^3 o^j.Clilliud^j djl^ia dl 



/^ Lc 4 jx.±ujj c_if/ jj Slj&JI Aa/ 


(_£j)_II -Lai 


Ia±a 3I Ail jjJJJ ^Lill (J£ja3I c (Jjj>^>lid3l ^3 (J^^^11 (Jg3 4-laljAJ ^jlgJaj (J^.1 j)A 

. 4 _a 3 j (Jaxj 


4*jJuj] tfJljJ ^ Jf4J 



:4jL/LuJI S(j-$ 4 [j t \A fl j^a U xJI ? Lujj) 
[4] .Sjlj —ui j—.1^. [3] . (jjd [2] .(^^1x31 l-ijIHaII jlii]l ja^a ^ja (J^.aq [1] 

[6] . jl S^)JJ d ll >Laj [5] .S^jjJI CI3U.U.J ^3 <joilaxA]l A^/La^/I ^ja^a j)A ^IjaII <_iiaa]l 

A jq_k-a [8] .^^)LaJI ^ja 4_a.La.jll j^a. S^3 a ^jj’iaII (jjj [7] . d_nlj^g£ (Jj\*s.a jl 4_aJLa $.Ia 

<*_iA^ 3I <_ialjj 14 £y* c-^Waa [9] »(d il-^La. jll (J^a. 5ijiL^I aaalaII jl^j^Ll 4 _aa^La^ aaala 

. 4ju A jSI (J£ja ^^Ac. aJ^sUaiII AIiLa^Lj jl c > 1A 'N j)A (jLiAaS [11] .A_i]jVl ^-xjja^II [10] • < ^-2jVl 

A_ij^_ a^)J A *Ja3 [13] _uilj 24 jLdC. ^ja AILa 4 x jA^31 [12] 

,a1 jlc. 


:*LajHuudl j^a U xJ) 

















31 s-ijjljt ^31 ja .mA 30 — -Uja 15.000 (^jdljj) Jj *~*—1 

.ajo^iI^jlLujVI ciilia^U] 


.(3^—*J1 JjI —j ^gi ^.W'dij ^3l£) ^JIaa -Lj^joi ^gjjl^j ^JJJ g4^S SjLc. jA j I i ^/jdA —2 

3_£ tlgil^A ^gi l^n.nMj (Aj-a^j c. jlxmloi 1.2 (i _^A 3[f 2k ® AiLaiAj 

.(^giu*^ l_ij£ ‘-—ljlj^. ^.1 ^gi AjI^j 


4_a^il-a (S^JJ j!) i_ nl*\ CjU.U.J 6 ^^VuJ cA_JaC. J Aj.Wa CjIsj^a ^ n^-a 3^1 ^ja I ljUuSLaJ! _3 

^JJJ laxJ ^\ ^.J) (J£ ’[1] C-JaAlj I^gJj LS~&^ Ia! .^JIa c-IaJ $£.^1aaj jJIaIVI 

tiiLai j Alj__k-a^A dil aAajII < 3 -° a^_jIa]I 3^/LujV! ciiLil^jj t(14 ^Lic-) ^ * *1 **>■‘i <31 uj Lgd 

j! A_d k-a ^gJc- lajA'N iajj ; ^ jj'iaII Ai^iL^l t diL^.L^.^11 £\*y ‘[2] < # Aflff . .1^.! j 


A^-iix-a_II 33*"^ u' .C—liaa 3-^ *^1J c-^Waai j Aljj-a^A AjV1*,a 11 A^dj-sal! o^Aj t A^nlatA A^dj-sa 

. c_l2dJ! W JLj ^ a J (j- 0 AjV1*.a11 

Axjjoi^ 1! 3Jjia. l-s^Ia (14 3-^) tlh^^ c^iLuj ^jc. : 4±uujjJI 4MJ! 4 

£joij! lA^JaS S^jldj t(\jJ^ aC. Ig, <.>>*, i qC- D^C-liLo dllil*\ 3^** 1<Q ) 3^*.'31 Adi jlaml Ajjjl3l 

A_nd_d ^jljjJa_d IgAC-d ^5 ;^gjj3^^ l.g K* *i A-Iaal^All 3^ O -0 • Ajjjljll Ax_id^]l 

. 3-4£llj Axdj^l lU^J ^Jj\\ AjU^l^kll SjC-lil! L^jaC. 4joJJ^)XA 


3 jjoi£a ciiluj ^jc. S^jLjc- :(Ajjjiai Ail]!) A j^jIjJI 4jlj*L2jJI _ 5 

aS di ua j •(c5^p* v 3!j Aill! ^jjj dild! ja <^1 jj 3j^) 3 PVC ^.^/u2/Ij l_i j^jl 

. ^j^Lui_j^ 2 ! ^ja ^ 131 ^ Ajti^a I 


: Lr h LxS cr ^-2 i^UjMMjJi Aa jJiLaJI 0J4J fjJ&jll hh\a tl Lai 




J.P-* 

15,000 VOLTS 30 mA 


L ' ll « K |< ^ 


115 VAC 





4-ujjj£jyi S jljJI ljIJ y*uuj 4jlu2 j 























^ Ixj V ^3 A ^ n <x_i3j j <a j))*a ia ^ja JajjoiJj ^ j^-aj AlhJ\ ^^3 C_iix-a^ 3<i] 

Al±ui j\\ LaI .^Jjg.nn L^jIxjh a\ ^j£aj <3j^1xj Ia±a11 ^^}jA .jA A-aall ^jj . IjIaC. A qjjlVi \ i.A^.k^i'\\ ^Ajl 

^11 _ *11 3_g_^Ji All 3 <jjLj^)£^ 6^)1 3 ^jja IILLa <3jj-a^A^I <aj3V)a 11 ^5^ t<2L*3j IjLaI 

(jl 3 xjj . ^3 ^11 ^^3 ^Ijj^£ ^jajL 3 ^_gi] S^jaLja L^L-aj (_j£aj 'Ldj6^13 ^Ia^. 

j i*ol3*ll (_J-1 uj _Aj jl jl S3\jj ^^3 ^-Iaj^H lg jJ-i'nn'i (J\ 'n.aII Ia^_j Luj^>a!±a l^n^. ^-Aj-A 

V <ji (_jiaj^)iA]i ^ja n*\ djljLuj^V^ c > )yj t<jl32l ^^3 <_j£l .<aj)Via11 <jli£^)J ^^3 <AA.Ia]I 

. IA^. <2Lc. 3(JaIjuj AIjLj ^ ni'n 


£^I^)a]I ^A^J ^ja LgAAisI 33 j ( <A 1 !>Ljajj <xjA J ^ \1^i^a 11 CjljLujjVl (_£A^j <^1-1 LajS 

.A_ jjfil)!\ 4^ Hi) ^)A Lgjlc (JjJ-a^Jl l^Vl^Aj ^ !i]l £^.I^)a]I ^)A AW! lilLiA (jl ^Axll ^4 . <Jjj}jAa]I 

. AIa^Ixa ^ja cAj^jj La ^^Ac. (Ji^-iVi L_Ajjaj TCSlct Coil^ aKH (JlA.31 jA <1x3 La (J£ 



:4 *jJ,jU Sjj*a cr Ie&l <jJ 


^jLc. <_i3^La^)J j)A <xla3 1 

<Jjjl!i5l <XJjA^]I 2 





















4jl±JujJI 4&LL& 


A_J j$\ Aji-Luj ^31 _3 

—4 

(_paJ^)lli3l _5 

A_*jjuj^]l o^c-la _6 


*Lx-Lujyjl o^jj^a ^3 [6] ^// ,’4jLJsJj jJ) QJC’lS 
^A .La^joiLajj La£JL9^-a ^Jc. (jUaaL^j i”L2j LI Ig \\c- nn^i ^Ii31 fi.iC.la31 ^A j 

lA^)la3 c^Lu^aj ^ui 1.5) A_*_<a^j C l.g^l^Aj.) jjljUII" (> j-a t(j£jai3l AjjjL A_xJ a3 ^jC fi^)Lc 

9) jlixmjjaj 22.86 



AiLoua (_>ajVl (jc- SJ&UB <^111 A_nAk3l J^jVI ^^A [4]j [3]j [2]j [1] : c_Jj£i]! — 

^ La£ ([7] ^3^)31) LjjJ^3Vl ^^3 (3j^ ^ dOjI lij ^£3 t jlxmluj A <jc. (Jaj V 










(j_C. (Jd tc_iaj ^)la2 Lai • 10 ^^ (J^ia cJx^.1 c<*-i*jj^l] 4 _a2^a]I S^)jj-sa]l 

. ^jlixmLoi .1^.1 j 

t^[5] ^3^)—11 t^Ludi^ll 4 _a2^a] 1 S_jjj-a]l La£^ \n\\\ j& [5] <-—l9lil\ _ 

.lgjl^-1 djj ^j^ll ^JjLdlll c > u*)*\ A'n/V'i jl AUlljj ^ja t^b^j Ad^laj <l*_^.l 


A _-aS^-a]! 3 


jj _i a ^A La£^ S^jl^d]! ^ iLa (JjnM LaA [6] (j-j^)J* *^>11 (jjiVill 

.([4] fSjl 


4.xjJjjJ! Sjjj^a [3] :4-djyi 4 juJujJI 

(j_ a ^jl^Lajoil (J i 12 ^Lc- o -0 (jc. s^Lc. ^a LI LljVl ^Ltdo^]! 

* 

1_ i^A _k-a^j 4) ^)*i<ajVuj.i 10.16 lA^iaS ^4 j*\ »^ill (_£^)L^-o 11 dllddaj ^a, W'jdi^ cililuj^LlI 

12.70 


/ L^JJf 

A _QlLll (j_A £_ladi ^JjaiQn ^a5 ^aJ tLu^j ^!La 8 t 12 ^)Lc> (3-° (Jj3 x,xi (j^- 3 c-^Wax) 1 ^ jIj _ 

_j ^^£1 tiiljj j'ujTun 30.48 lg nj (Jx-aaj a Lq'i -i^c. 0.5 

^jjJki _ aj ^_ a £jl _ j ^ J1 S^jjjoikxi a Lai ^ja a VaTu ^ ^^1 LaLll La .’ iVu ^ ^ Ajd^ll c <nljj qa 

i 1_g, n*\ (jj_4 Aiboba du (_£Ij 4_L-a!da ^ ^.gVn i^lLill (_>«1^) L)-o lg..Vn<a ^JaliLall 

.o^jjJaLa ^JatLa ^,'n/i (jj«^ cilluJl ^j-a ^d^l ^-d-aill Lai . jdLa ^JaLa 12 d ix'u^-a 


cilli t^gJixjJl Ajlgj ^j-a ^jj-ajLiiuj 3.30 ^iLoi-a l£^L cL_i^jVl ^L21 cdl 4_aiaia _ 

cilL _J ^a5 tllA Aijj-a^-a ^JC. ^A^ S^C.1H1 ^x-a L_3j^jVl ^Lj.i^i c" njm LI jj "L^Loi-a 

3^ _L L_1 ^fi^L LL.ll aA^\ j ^taill ^j-a ^^Ic-V 1 ^J1 (JAJ AiLai-a cil^plj . ^<j-sal_^Jl 

. jlxmlaj 1.5 —J 


^j-a S^)jjoiLall ^JalLall dll j cdx-alll La, W'Li.i.a c^^lc-V 1 (j-o Ldxa c_J^ijVl ^1 Lj,i 11 L_al ^^5 l^jl _ 

>Vlj tLLLl cilUl ^ <iUl Jj <> JjVI c M ^Vl ^ ^jj^jxx-a Lh^aj ^d-sal . c^ILaiII 

.Id^. liiluJl t." nn‘i cl^.1 (j-o is^ .^giixLl tiiL-Ll ^2-g-i (Jldjl (3^.1 (3 -0 ^-^1 cJ^l 




3f8^~ 

dililll ^yk t j*. AatL-t* 








T. 

AluJ ij A jyL iL> |W. ill* 

I 

T 

1-114 

1 

u* A ill) l ja 4a* La* 



iAjLaIL*!} 


L—j’Jjjyi cJj^ iMJI l-LI s^uljfyl 4*jxhjJ! 


Ajkj.- ujyJI ^3 [2] ^3•*Lj a pjLZJI ^JLUu 1 ^ 

jl A dllAjA-aali ^3 ^£S±udu l_j j)C. SjLc. L2 4-J^jLll 4_xaAoj]l 

c^W j.a) < ij^iLa 24) ^ujiun 60.96 ^-j^ajVI 1.5) _j ujnm 3.81 

o -0 l!^ ^ (s^ac.) of\f^f^ > dp J) 4-^.L^j did .(26 _jLc-) eLn.alL ^ U^>a ^Uj 

. (_^Aa2 (JX&P j)j£ JlulLj L_lijljVI (j-a £-^41 lA^J SaIAuj ^ . W‘u*l LaJJ 6L_J^jVl 


c_a]l_ j IajI .t_alll (j-a jjj^a dn*\ ) L_jjajVI ^^aal^-j Aac. jLaaaajoi 2.5 _J jAaa ^-S^u-a dljal 

d \ Uaal j laa^-a ^_al]l jjjfL (jl J 4 (&_>^l AiLouJl ^^jaiaa V) ^J^aaVI dalal^A (j-° l^dia-a 

a _a^iLali ^ac. 2EL2y\ (j-a jun'ltti 15.24 AiLai-a La dl^al . l^-iJaxa £-a LaLaa AijL^i.a dalil]! (jj£a 

"(jj L^)£l!" Sa\ «aa A all! (jjj_j tc_alll (j-a c-LglaaVI Axa . O^Lij-ajail &\ ^2$ iAHa c4_al]l ^^aal^a Ale. 

oaa (j-a o6 ac. dji f* .<jjiajll (> AaLa^Jlj Jjxll SaLj] Krylon clear #1301 acrylic 

.. _j_^Lfl 4-^.^! (jl (Ja3 1 Q-^j (JjVl 4-^^l 4I^jaa dn*\ \ c((A1a1j ^3 I^JaLu La jl) oaL4I 

.Ia£a j 























26 jljt ^11— 


1-718 


. '.Ill 


24 inch 


T 


^jLJa*D 

4_jjjLjJI 


:2 jpIIJI gJLJjjJI £j*y1 

aj ^.1 j (.A^ jp-j ^J A-lajoii^J o^C-Ib" ^£^)>a C5^ -luill L —^ 

^.Ic- ^ V\u*i ^131 1^-iB <■”^Ac-I U-J^ u' cs^ 


tSLu 


c.“ n*s. j o^C-lali ^Ic. iili£j^)laj 1 fr\\\ L (J^jj ^Ic. (jjn'i.^x^a (jilxJaaj _ 

o^)la]l ^^B lquj.1^ Aim-all S^IAuJIj A a ^j j^'ud ^lill tA_iljVl AajjIo^IIj 

. ^<ajLoi]i 


^_ 9 1 jja.xoo IjBj £_mal co.lC.lali ^Ic- Aim-all o^IAuJI ^ Ajjlllill Ajciilojll L_Jjjj! AjI^j lJ^ _ 

A _alll q _ a J_jl^ll ^L 31 tLst-o S-lc-lallj o.ll.luill A Ix-^lj S^IAuJIj A_aim-a ^1 

.Ajjjllili A_ixJojll l_j^jjIj o.l!.lui 31 (JL^jIj ^B tcilli ^j-a ^.l^mVl .Ixj .Ajjlllill 
j_k-ali t^Aj^jllill A x,\i.'l\ jll A-oB^ L_J^j^U I Ajl^-ill ^^B ijmTu*i ^^llll Amllill ojlAxJl Lai _ 


<j_ a A_xJaB di_n*nl W'n^j_mj ^^c-^jll 11 a c^8 - 32 (_^jLjB ^j-a is^^i 13L Lk3^_J-° 

^jd_j Jx^.1 c^^j-oVl Ib^J <JjoiLLq A_*_ia3 j!ml tAmL^^ll dll ^ W'u/i ^jll£^ AJjlc. Am3Luj^)j 

jJ_:□ ^£J ^^C-^ll dl^^. .W/ln ^aBj c^o.i1.1ua 11 (J^.1.1^ (JijaiVl (3-° AB^* - ^ J cs - ^^ O -0 (_^C-^)31 

. |oBldl LI j^ll (j- 0 C5^^) ^ 


A _SjUl Am 3 Luj^)Jl A_*_Lall £-a 4 'ny‘n ^c.^)JIj <j^j\iill <al]l (j* *^ 3 ^ Jj-ajl _ 

.<*_iuj^]l 4 _aB ^_ s -3c- 


:SjljJJI Jja 

(j a ^t- 3^-3 1> “ (^ J S J ^ 1 6.1c-I b ^B ^)Iajl^ <x ; i)ai^]l o^C-Ib ^^B ^naj ^ u.^1 

A Laj^^-a ^j__i 1 a]I A xJaib C—ljL^Jl ^ja cJ^*^ ( 3 * cJ^ *^ 6 - 32 



























(3^Lual .1^.1 4_i9 nfn ^aJJ i£ ^j-oj 3° 4^3^ 3-^ 





^yfl jJLi / uJ iu'J 

a^jlj^Jl 


1J_gJ (_£^)_^.Vl Ajl^-ill ^9 12 ^LjC- 3^ ^UJ tiiluj 1 jVl ^j)J *l<alVl 4-*Ja9 _ 

J) j*\ (Jj^*j tilluJlj cilLui-o^U c*I13 i(j£jJoll ^9 (j-ifA ^A La£ tc > ul'i'k 11 ^j-o <*Ja9 ^)jj-aa]l cdluJl 

. ^S^l^juol! 


ciI13 t .1^.j 131 26 O -0 3^ U-J^ u' (J^aflJj C£_a 9^) ^j^x-o tiiluj c-^lxAi^aTi 4_ijl3]l ^ jjIaIVI 4-*Ja9 

.6^)l^)jjki]l 3^1 jui^n 

^)*^jVuai 30 3^1a 3\jan <Ujj-a^-a t (j..^ ^ ^g-ual^ ‘ill tiiluill it’Lj.i.q 1 ^A\ ^j)j‘i3Vl 4-*Ja9 _ 

(JjJ_*j (J_3 <j_ a j& Wq\.all 13 a . ^S^l^jjuoll 3aq\,a AjjL^j ^9j Lu^)3j 

^xJal ^>a l_i*j_*3 ^_Ij ^j^jaiiLo ^xJa^a ^j-o ia3L21 (_)3j (J^L^. 4_iljVl ^-*-1 uj^]1 3*^1 

^^jia^jxJl 13 a 33 (j-a 3t_lio) j\\ ciiluj ^^9 o_jjjoiLq 


0.5 o^) 3a9 ^^jJaj_k^ c > \u^9 ^jc- ojjLiC- ^Aj 4<jl^a ^^9 ^aj^jllill *»" ij/n 3'i^s.aj 

4il j£3j . j3-Vi31 4 _JL<l^J ^jjIaIVI L-J^jl (j -0 4 I±a9 ^ Cjjj . j'l^nu^i 73.66 4_!^iaj jlxmluj 

. 3^)^31 Uj.i*\ 3 jg xx)) c. . n^jjll j tilil] 33^ «ij-axll 13 a 3*-?* 3'i^.aj 

.-4-ujjjZjyi SjiMi 

ojjj_ j >.“ ly'^ ^£j1xj^)u jl ^ i>a t> "UJ» 

. <XJjo1^]1 O^C.13 






















djLij .A-illlill A ^9 (J-qI£JLj 6 6^)1^11 Lai 


Cj^Llj-ajjllj ^Li£]lj SjUl 




























Our updated version of the Tesla experiment uses an 18V/2A transformer 
(T1). a full-wave bridge rectifier (D1-D4), and filter capacitors (C1/C3) to 
supply power for the Coil's circuitry. 

cUISJL 3^;/j 


. dll (JLa-all I ^A 


^9 LaA .A-illc. 


QXLC& V 

£-A (JaIjCIJ til 


:plJ&lj JJLmjJ! 

AUlij JaiLa!! 1.1a. (jjVill j £_i9^)]l ciiLoJlj 4*a^)l^)jua]l ^ia. 6 6^)1^11 (JjAdj (_}j9 _ 

^ Ij _S-a ^JaiLa ^ja JaiLall ^j^AJ 4_il j^\ <aill ^9 o_jjjaiiLa]l ^JalLa!! ^Jc- 

























































































. ^Ax_1ja^^ C.1^1 (JjJaSl ciiluill ^3 


(J* uj t ^Aa 3 Vu^i'i ^)3j-aA ^1 jl^ ^)l3^JI (_jjajUL> JaJ^)jai]l (Jj-ajl (j^Mj 

1 IxJ^)3J 3ALa1uJJ 4 Jlc- ^-jljj^ Clljj-a lA3xJ £AjaJ ^_S^juJJ tSl (Jj-alill 

• L2 Ajjjllill A_xjja^]I Aa3 ^3 AIiAa]! ^C.^j2I (3 -0 (3^ l. 1 Q3^l L3-J-j^ 

.LI LiljVl Ailil ^^3 ^kl ^JaiLa ^Jj ^jjjoiLo ^JaLo JaiLdl (J^ij ^3 j t ^jlg.-vll ^ q)al tlA3*J _ 

A _ ^lull A _aill Aa3 AlUalxill a_jl^jui]l c*I^La jl $.131 ^jjxn L Qj^ l_3I^j (J*_3j t 3-vil^ll (Jill 

.4 >jVi tJjJaa! ^ic- ^(JjxjaJ _ JalLdl (Jiil _ $.l_i]aj^ A-aIax!! o3A ^)l^)£j ^^3 ^jaLaI .L2 

Clljj c^JaiLill (Jaj <Jajail^j^ lg.lj.Wi Ax_1ja^]I $.131 ^^3 (Jj-al_^JI (jjlilll ^Ic- L_fl^)*3]l (J^.1 _ 

^ul^)j Axj_a^II Aa3 Aj3^aC. Ajja S^jI^ja (J£ja3j C* n*s.j AxJja^II L_llL^. ^j3aj^lll]l 3 ^aC. 

jjo 3 c Joa. (J£jaj aJ3*a ^Ixxij'i Ax_luoj (j Ia31c. . jujVuh 5 3 (JJJ I^jaLaa j ^j3aj^lll]l 3 jaC. 

. (_j3aJj\H]l 3^aC- (_}d^ Ajjilill Axjja^II Aa3 jujVuu 5 S_jI^ja ^tlilLi 


^"ljj-a_ a S_jl_ij ^ j)a u*i j c3ill Ia£ . AApa^a A3^)C. ^3 IxjI 1_j)Va S^jI^jaII ^xj^jaj (J^31 j L_Ajja 


Lo3_1*3 t^3l_xll (_£_jl^j^JI u^i^ll IaI .AjjlUlll AxJja^II Aa3 j{1a L Qt^ni 3 *j CIiLaJj^Is 

1 Ic-j—x3a A Lkl3 (J£jo3j ^_Ajjo 3 t Axjja^II Aa3 ji 6^)jaC- A3Loa ^__ 5 Ac. ^r. h^ij 

3_1c- jJatj.ii o^LjaVl Ig *^^j3 c^jjjlll L_Lij\il IaI . A_i^. 1_^.J)]l Ajl^)3^. ^*1 h^aII cilluj ^j-o ^l)a'n 

.AxIaaj ^A Ig'^lsj lA*&a\ ^_ 5 ^l ^J^jl Vill ^jj .Axjja^II A n* .a A.JaQi ^Jl I^-jI^jjsI 


Aa JaJuaa// j^a U xJ!j gJaHJL *LxjU 


j^a AjJu 

U1 = 555 Timer/Oscillator, IC. (NO CMOS!) 

Q1 = 2N3906 general purpose PNP silicon transistor 

Q2 = MJE34, NTE197 (or similar), audio freq. PNP silicon power transistor 

Q3,Q4 = 2N3055 NPN silicon power transistor, TO-3 

D1-D4 = 1N5408, 3A, 100-PIV, silicon rectifier diode 


.’LjLajULaJI 

All resistors are 1/2-watt, 5% units, unless otherwise noted 




:ljL jjZaJ) 


R1 = 470 ohm 

R2,R7,R8 = IK 
R3,R4,R6 = 10K 
R5 = 2K2 (2200 ohm) 

R9-R12 = 100 ohm, 1-watt 


Cl = 2200Uf, 50V, electrolytic 
C2 = 47Uf, 25V, electrolytic 
C3 = 0.47Uf, 100V, mylar 
C4 = 0.33Uf, 100V, mylar 

C5 = 1500Pf, 10KV, (3 parallel connected 500Pf doorknob capacitors 

:jji! <*JaH 

FI = Fuse, 1A, 3AG 
L1,L2 = TESLA COIL 

S1 = SPST miniature toggle switch 

T1 = 117VAC primary, 18VAC secondary, 2A, step-down transformer 

T2 = Automobile ignition coil (Ford #6S25, or 
similar) 




-- ; - -h AjL (A3_j]Ldl A ~" ' C L J 8 jj-o-d) A «-ula]l Li3^)XJ (jl 2*J 

ya ttx3 gi-t 23 t\ ,,n t AA J 3 c 8 -Aixj ClllaLoix yy 1' C" '" j) A-ulkd Aaja-v t—ic-jiaij y V AjiAii lii-ll 

78 J jldl Q J)*\ J -LaL±^.V (J^.Wi <jl (JdS ac.li£j (J-axJI 1 CA 


^jdCl_j ^ i<Q 3 q ^ dA-G^ix-all ix.j Jal tVuJ cJaJjJallj £_iLalludj V 

^ 31 j t^Lai jj Clil^l^d (_yax .j (j-a 4_9 j<L^JI &CA 

4-aajj.J Ci^' jJ lUn \ j °i q C- jAAi.Vtg,^]! .a 3^*^ 

.4_iajoi^)]I 0A\-1a]1 j^))^Jaa]31 


c_aC_ 


1 A^)^! 3 AlLajjJVt^ k—Lujlli] Ia^ija^tn ^A.aaij i Ig^^A^ Cl 2 ^ a \ ^\x‘n Clll^l^J 


cClliA 






4-JLU J—ujjY 4-h _ l q \j ^Aj AjUlSIJ ^ Og.M A_^jJalj 6£.I^)J cilUj .LSUV aSUJ JLojjI 

Art of Transmitting Electrical Energy Through the Natural "< j*.uU hJl—ujj jjc. iuL^Sl/ 
caa_^jj o-i_ caLV j (j-o IaIaII ^jl\ caI^Ac. AiLAaVtj .IVlcdiums 

. C? £L^U! lLuII A-iLac. Ig .rQ.lVuj.n eljjgjlll 1 g.'^QC. A_AIj A n>» 11 aEjuj^] l oAA ^jc. I_g_i2 


IaIaia AaJjAj A-4j)Via AjLolAI A.J^'^La c A qyNH oAA ^C-A ^3 ^A^i A_lailAI Lai 

o_C- A_ xj CA^Ja ^All ^^aI^xIAI L_iAI^ *Laj3-V^a ^jdJj tLi£lxjjV (JLujjlj lg,‘n'lj 

# > 

dll jV j]I ^ a l J*JI 4 (j| L i ILLa dj£j t^j j£jL<s ^31 lajVl ^jia_al3 dud dl jiui 


Y dlel jj 4_ixaLaiS/' w '.'.V'd 4_jV ^jd.S/3 ail) (JjAj l d jA-al oJdLai) 

4-a fca. 1 J J_dj ..- V A-jUJI JLaj)/ Idol! lift jjkj Xd3 J J>* >&l ' AA jAaIIj ,!^_ujjj 

!(jjaI j) *j£L,V Ul >£ SjLij (Jj\j ^ILAI ^Jj caI ^jAc. a*j 


U>H J>»“* 

15,000 VOLTS 30 mA 


L-ll/X- 


115 VAC 

Jid« 







XII LJI _/V 


AilaLk i” ll J..O n ^Ic. ^jXaxj i" n*\ tLoLaj ^I^^jUaIa <jA IaiaII ^jl L^-jJal j jAju 

^aj t _\M1 ^L/ajJ-Vi^a ^3 4 j1 LiA tn ^J^lajj (. _flLujj^l ^ja ^A Iaaa]1 lAA^ 

l^jl, .Xa_ jj 4_*j _uj^ 4 AjjJ-V^ ^_3 4j«_iAj^]I c-IJtJI^ 

4_i£J uXJl o^)l_uXJ <LajjaiAll *Laj)3-V^.all £a ^aC-llL t.” n**kj 4_^luXJI S^La^H (JjAju j n>il -I^Xa]! q^a, W'u^ij 

: JU! J^l Jc. CiaaI^ ^1 





i£L: y Cb! jLujJ 4-±jljj 4 -o\a 


IJ_ ia (JxSj t ^^-uj] £}* V \f\\>.^ AiUall (J1 muiV c Og'i 4_g_jLau> <La^Iai-G ^\.jgm ^-<u-a 

S/ u „ > 1 *11 ^J^l! aSUJI o^)JJj S^l-C-j ^Ac- (J-oju A-a^IaiAJ 'LajlV^ll cAa (Jj-aj 

.<ailk-<i]l A_ijlj^)^]i CjV j/^11 JjxaIoj ^Ic. ojjla 1 g \* -nj Jjjp l$ j^iJ-ajl J*_aj (J1 viTu^y 1 jlg-^. 



(j!-^j ^j-3 S^y.4~\ ^j-iJaLoJI ^j^kJI djbljj LsLuib alb c^Lill X^jLt.„yl \ bJ£ ^jj^/j" £cj-^-U i 3j^ai 


















44um i±IL± 4 jI J 4-LullILj ^!±lui 6 4 **i<i> dtfjJI Lqjjj 6 4ju! yJI 4 jI jL^jJj yJI IjA cJ jc* 

jlAJ! Ig.xJa^)3 4-3LLJI jL^ah^y !/ i "t~\ V yJI a II LuLg JtiJj 

• (jLo_jJI cJf^ 3 fJLxJI L-Jjjt-Ju {j-tc- 



^jJJ 60^)jyg.Aj 4, hg.A 3 4-bjJa dlljluJ *Lajlj i "h*? > ^jJly 6 Ij^L*iY 4jjLi^SJI 4jUaJI (JLujJY c_ii I£ ^jJj!j 4,J~i~\A 
jjYI £j-[J <—j yxdill La j 4-i^j^yYI 4-* ji^*\ // -b La 


jJJi (j** 4JU2J1 (jdpysiuii 

<jJa al_Lo Ajjill <aUallj t4_fjaiilix-dl t^JjVI AiUall !)Lujjj ClAc.li3j $.ljl Clljl£ 

djLauuj^All ^3 ^ajJI Ig n'q\"i j ^LjVI a^A ^ U.w'n 3^1 S^JalU LgLgj 

jjlaj ^1 jj ^IaIJ«^-J ^a^C. SAj^xJI Ajljliikl Cllijjl ^jl ^XJ hjL^. ^la 

$.1_a1*J1 1 . iu*i_II 1^_gJ .SJ j. W,a ^JC- 4 _ia£jj 4_laVI j A qj)V^l AiLLall 

4 _aUaJI q\ ^ _1c. ^£1 . ^jq’uAi^li ^^.aIxJI tjc- A_ill£jjl^) 4 _ia 1*JI (jjj> 

^ JUJI ja U£ Ad^h Aijjlajj ^longitudinal waves jl= CjU jaL^ radiant energy a!AJ\ 

SjLdl !-g-i! C5"^^ AiUnll ^jl JISJ . (j^ cs^ *^1 . ^LiJI ^^3 Jq-ViJI djjj-a]l 

AxjaLrdl AiUall ^jl c. <aj^ .^1 jill ^^3 I ^1 to^Ldlj A)-aj~s^11 4-lnl! (j-o A,3 j3^1I ^^3 

.LujLujI Cliljjjj^lVI ^jl£ AjI j^ijj t Clalj jjfi&iy \ (3^^ <3^tc> 






IAl o jll Jj A )-i Jii j <ijUa .<JC-I jill <jjjjVI <iUall ja ojjaLg Au^i^j I aj£l! j\j ^\.x*i j) c*1jAI Aal 

|j^J) ji^a djIj^JI 4-^.jAj jl I^jIjjjIj gA&Laa j^aj <ja!IJ ^^aja£^ (JjIjaaII ^Jc. IgJj Clijlaj 

j_ A A _ \x 1_44 OJJXU3 <JjIjjaC- CjI Jjjlj JA C_alj^A (.JiL^Jl 1 AA . ^ jQ^^all A 3a <1 AiUaJ l^jlj jjJJjalJ L_njal]l 

j_ a j^>A*n jl (JjS A a })Vnj (Ja^JI lAA A KjA ^jj jl VjI c_l^.j3 .I_^1a SjujIja SAj&a <iUa j*a!>l Vual la,i.«all 

-fl >-al jjjj c glu^aj (Ji^JI lAA (J»,^ \ jl ^^A c^IIa (Jxal Aj.W aII (JjLui jll (jA^lj .4_1 a <il2all j<a!>\ VuJ 

->J-» j '-^J 1 ^- AiUJ' (> 4 aIVua CllL^. JA C.^ 1 HdJ (Jill J Ia l** 1.W £A <il J^_jl 


^aJJ IaAIxA . <j£Lolll £.Ia1I ^5 J^^. JajkjuJ Ig JUJ ^lill AjjjIaII AjjIaII CllL^. jaII 4_£jLu1a A j\a* 1I O^Aj fc<_iC.l*ja)j 
ti” iwll j£ja ^jl_k j^j cilj^lillj AjjIaII ^IjaYI Iajj t<j£l_uill c-IaII ^r ja^ai ^Ac. IjAjaC. j-n*sAI JaliLujI 
oA A cilj^j jA /s^l g'n.M \ 4 m a AiLjlaJ (Jjj-ajA ^^jIjj^_£ jaIjjA l*]IjA jl£ jl . £.Ia 1I j^aj^ <9jJa ^Jj (Jj-aj 

CjI_^.JaII £ -o (JaIxUII jA <1*5 j^AJ \-A lAAj .<iUa]l jA <_ 1 a£ J^a^\A*U*ll ^j£aa] 1 jA jl^l tClil^JAll 

• L^Aa A q ! L->\ 1 l-> qM ^ L 0 CLlS^C-^ 1 ^ Q\ -v i"' \9 l^>*'l i n I 111 ibe.ljuWt 



<-J-la_// j£jA 


^al c. jIa! 21 ^5 Igl^k xjj A5j i^jjJa^J ^ajg ^a'I lAA (j^ ^LumS AJtill lA jg.h^ o^)£all ^jj 

.685.957 ^1 ji^Vt ^1 jj 4 B i3uUI AiUal! jIa^V jW^ ^j U—lj ^1901 


A _^ (J^-uill ^5 Ia£^ <jiA*a <^-iij-aJ (Jjj-ajA l_jAjAa jl^^. jC- fijliC- j& 

^aj 9 j 1 j a^ 4 ^A )V^»aI1 A ja A <i\3a <Jj^j <iiaL^. djLjaJJJ ^Ijill L_ljjJaJ 

• I^jIa < “s.jq^'1 Ulitj I jail tillAl <_illaiill <_ijai£*JI CjIaIajjVI -lalaillj 














Insulated Shiny Metal Plate 




cJxsj LS a II ^fSII (_£yyY! /yifl ^j-9 yjjy i'thj ^_i// Ajuj^J!j aJJoL^JI lIiLj^jiII 

^JjQ (_£y£i ^uuSxJ! (_JxaJI J jJ! IjA SJjSo (J_J&J •^j-jLaJI ^.44 iKg <_J ti J j jKJnt! p La JaiLcaJ 

A.<iji\ tl aJA 3/ *. a ft < QjG -If j ^UjV/ ^ /^ti// £*-d JLJ! ^A Ij^A . p La// ^jui^J! Jajhj-u La ygJij ^_i// a-lullI 

,£* /^i// ^_yo SjJI j aJLL cJy! cy *^^g £& U£j La y^uiujlj 

AjjIj uij j$£ 4_x uj Clil j ^jj£j (j! CljUjS-all ^ 1 g l_l^.j <jLj !)Lujjj ^-jj-a <jS3 ljj&Ua Itujj i ILa j.1jlj 

t l—^U j ^—a mica 1 —Sj-J gd jjt ^j^J ^l.iaU ^considerable electrostatic capacity sia. 

.577.671 ^ajll ^1897 ^Ic- 1$ '> ** » <^11 <c.ljikl ^ l^L^aj ^^ill AjL^Jallj 


t^d_j "r^/1 D^l^)__J L_J_ jS-g ^a 4 44i’] ^aJJ £ya AaUall JaliidlV L-aLk I*>>jl ^LujJJ ^a-oj-a 

*\J (j_a (J_ Kl yiA Ja\<\ jjJa^Q (Jj-QJ ^jl 4jl_j^a dllL-al^a ^jJal^)*J joj 1 ^aJJ ^aJ 

^lAj-ajll .4 yin ^jl (jS-aj ^jiuu t_flLLa£lj l^xoll I La J^jflaj 
































sError 


OUTPUT- 

£>■* 


•ij* 

QQQQQQQQQ 


fOOOOO^I 


Oscillator 


.:rrr 


AIR 


•V 




spark 

discharge 


ii^Sw 


■ “ 

ft 


AIR 



, Electromagnet 
r coil 

f*H — Magnetic JL- JS 

held Core 


, Rectangular housing 
(possibly porcelain) (JX-j^Jl > Uj) 





CIj^j^jaajj 4_ll ^9 oA^^^aII (iSHl ^jj^jLiola (_j_uia9 ^Ac. ^j) AjII A \ jIVu^ja AjI J S_jl_iC- ^A 

L_)l_LaS^ (j ^ ^ LaAIc. <jl n**kj t^A^AC- 4'liu 4 \jAV‘uj.1a 11 1 Ag \\) 

^aJJ .4jl l.g )UjjJ Iaa <jl ^lc- T * 1 ) 

Cl)l_(J_*-?■ ^5 _lc> t<jl j)J-u.j.)V\j 4 Aaj*\ a 11 £jLA> jll &A]jj t ^^AAllaljxA cJaxJ ^aJ t ^iaII 

_j_ aaII _ujVI (J^.Ia jIaIAa) (j-iinia9 (jiLa-iSj-a ^}9jj jAamVI CIAaL^jI ^j^C. 

tSel_Jaj t^_ j 5_^aj£j c^aII) Ja^JI J^9Ajj (.'*n*s.j dAjI j3l 4 _±^.ja]I^ AajjjVI c*"i\ Kuill 

. ^lA^iC- jl ..cil^)^-A 


60 A_3j AiUa jS A^a jjC. <j\j ^aUaill lAA till jAjj fi^uj a^JaA J] dl^laj lil 

A JA^II *>AA ^lAj] (j^AJ V t^^Ac-VI C 5 ^ ^ ^aJ Ia jL^jV (JA S^)Jj£ 4 _Ia£ *». l\3-a*lj CLu^. 

JjxjjL_j to^Ljal x u**^ CjV jAaJI (jc. Cjjji^JI lillL L*a >1 <j l$JUJ ^5 tgjll 2ilkll <j* 

. ? ^ Ia jl .. (^1^^-A 



























































c_j _^j cV jl . I *^aa IIa (jl ■ W n*i cl qVv^a ^ajg Qaij j^.1 jjl^u j)A 4 ,j\ax,1I o!a ^Jl jiajllj L±a3 j] AjIj ■ Vq'iC. 1 

.1 g_iA ^jaII ^rVnl (JaxJLj jig Jl IIa Iaju (jl (Jj3 Aj j*\ A’ia CjIjjj! ^Jc. ^-j-al (^jK j $.1jg_ll (jl A3 jaa 

I^A jl ^_Sjjxa]I jAj c J-iC-j A-L-alx. jj»*a*\ i_ljj<aj Ia-I^C. JUL Ia^^C- jl J jj IjxjJ S.1^ja 1I dAjjJVI c!a 


. (JujaIa jjI aJ jl (_£I c(jjjljll jA jj‘i^ 11 XiC* (JaIjI! ^3 ^ajM ^ 1 Uj.ij jJI ^^3 dlljjjjH ^3 J jIaII Jj^.j]l 

cl_gl\A (JJ jA (J^J Aslia] Aj_^. cilliA (jj C* ) jig, Jl (Jj 3 jA Aialil]l Jj djlj ijJU ^gJcnJall Jj^.j]l IIa 

■ Sjm, ^ j^. <alL jl Jc- 6IS JUILjj 


o^li-sa 3 (ol jVI 5 j j_^l) AjjIjj^ Ci** A n Alajoil jj AjC.I_xjoiVI CjI^jaII JjJ j^AJ AjIj (JjLuJI J ljj£l 

11a jlA.! A^aLiaII jjall (_£^J *aJ-j]! j-o 100/1 <JI j^. lg*^<Q jj£j cJ^*-^ I.J AjjaI_1a]I CIjU^i nilj .all_^.j 


. A-lAjjg ^11 CJ jl JJI jA CllljJaJI jA jlll 


C')iyjA .lljJjA Cllljljjjd]! c!a . JAJjoIAJ Jj£dA CjIjI >111 -JjJ C^Jc-Vt <^3 ^jIiaII jl_g_^. ^Js 

iajij uj J ic. $.1_ a!I JajA ^Jc. aK /in a II ClA^ jaIIJ^ $jl jjaII al^jl jC- AajIS JjI jj AllIajA AjC-IxjuiI Aslia 

1-A.lic. U^lc-I (Jl AlDalxill Ajuaa]I AsUal! jA aJj£ LpjAC- AIiAa]! AjI^ jj^Uj.) cciLuj UJ*^ * 

• l^Jalijll ^aJJ <1 aI£]I CjLjjjVI Jj AiLjaVlj I1 a . jl^JI (Jji-ujj ^aJJ 


jl^. Ig V \\) <L^)iall Aj-n t,ak\) (jj3 Cjlc.l*jjjj J jJ ^ic-VI ^3 jj^AxJI ^-ujJJ (jLj ^alxll C > 

1_^.1 c__l^. j ciilll . ajIac. (J^yLk U^JJ (> 5l^l Cy* c3^ UJ^ ^aL^J 

c ^l^JI ^Jj (Jjj3 Ajua^[j ^-IajoJI jl <^Aj1a]I S^I^joi]! Jj (j-o j A 3aj*\II 

1.^ ll j\l C^\a*I^ 1 dual£l 111 AJjoIAjoiII A^jLola C > llo^Tl ^jl .Aj^UI L_jIu11j ^Jai-A jl£ jl 

.Jaa3 <jjlx. 


^■Vsj (_^J^-SI ^JJ^Ujj^VI ^ic- cJ-^tJ ^1^11 4_ijlj^)^ll Sjl^uJI ^jlj ^I-UJJJ L-flJoJ^I ^11 :4A\%4 

j^iliillj ^jj^Uai^VI ^ja (J^l (_^^l]l ^3^1 (j] .Jal_j3 12.000.000 dlL^.^A J Laa cLjajI j^iliill 

Jl_ jIIjj clAJ_ A JJ ^aJJ ^jll ^-Jjlll Cljlc.ljtJujVI IIjjj lall *>" il W »*) Jj (J jVn (>>5 -g-3 Jlllljj 19 di^j LaA 

II_A (jl_£ LoJjj C^ajJjl^)ll Ig.qUaj (J^l IaIx. 4jl2jI C_fll_*jJal Clijll L-Jjlijj llAj .JalJ (jj^La 12 Ia.^,^ 

Cj^jI 111 JUJUj c Jc-VI (jljl jig>11 l>J aJjI.Via'I a_ujJ^5I oIa (jc. ^.vIaj ^Lajj (J*^ (_^13l L_njaJI 

. djlx.\jLjalVI oIA JaLi-d (jA (jl ^^^)l A.IjaaJI o!a ^)1 yl'sl 

^_fl_SjAll Physical Chemistry "a—^IjJJI <^l— jaj^JI" lJ —^—s ^jj cXajj J4J ^11a ^1 jaj c^SUa 

^a Jjjljll (jl A qjq^, 1 JAJJC.J JjjSjJ JJ ^jA (J£ ^Ij. ." :J j3J L_j 1£ (_^l]l c(^al965 ^Ic-) " (jjjl JA. J. J" 




4.5—j Id^J tilLoj I^Ia (J£j ^ 34.000.000.000 jlaiAj lill caldja. (3^^ 

sJda d j^Jl jjjIj Ja*s Aalkll ^ aJjU ajlS 6^a j .electron-volts -dja jjjjill uj^ 

A_aaj-dl ^a 'jig >^) "..Ajal£ AaUa ^CiLj jl^dl 



Sac-la ^a _jlj_j ^ic- ^jjal^ll ^jA ad j ^l^c- £_a (j-aL-a^l! c-lcj ^ac.aj t^Luajj Added _jlg.dl laA 

C* ll Kui 11 _J^)3j (_g 1c- (J aaj ^jodaljidl (JiLdl j Sjdl (Jda d^Jl (jdj LS^" t> " ^ C-Lx^Vl (J-a*j .Sj£Jl 

c5 IlLo 1 J C > 1 Ui) (_$\ dliA (_>*J .A_daa ^jlL-a aJsluiI^J l^JalSHj ^aJJ ^aJ tS jfLll (Jda Ajoi£Ijla CjIaL^jIj Ig gj'N jpj 

. J^jLdl J<1 Cill ^a 4 Vua ^lill^ AjjadaliaLA£ jLoi j ^ja V aj Aj^5 AajI a JajlxA ^al ■ W'u J 


JUdl la* ^a &axj ^JaA. aaj t^-l^ill ^ja S^dl AiiUall ^y. a^l did Ajjl^Aj dco ^^aal <jja (_j^a^)jCid ail 
tAldjaA ^Lft! cald^pd dla£j tjxallj AjIcI jpd c’ t*s.d ail .^jjxA^dl ^jjc^I-A a! 1 <jA jddl 

. \ *n 41-* j-v d l 4 i \^Al l AaUdl caA 


^1 jill ^joi^c. ^jjLAj ^Jc- Jj*-aaJl Jldl a^dl ^ja Aiiaidj Ajjii 6LaaVl Ajald c* )\ i.j^p x ^k,i.x\j\ ^a. w'ld ail 

(j—jll radiant energy <*4 41 AiUaJU UUuo. La aj ]jj ^Jc. Jxuu ejU. j* ^tij) J 1-^ J i 

Ja uj^ ^ JinJl djj)j.^ill ^a JLdl La^ a Aij^laj^ tlon^ituclinnl W3.ves ca iL^^aj ^aLaa 

^JLxll a^Jl ^al ■ W'uj.iIj (j^l iaxall (_y&. j ^JC IjAaIcI 6a*J IJC-1-^. (j^^ll (J4C^) ^^11 ^jl J*^J . jlill 

^jj ^jl S^j^jjJa 11 j _1 calallaJ Cj^l-^-a jl <ilaLk A-iujJalix-aj^)^ l” ll fij IjjlxJjoil (Jj 

1 g_jl ^-all .!>Lujjj l_A^)£ijl ^1 Aij^)iall ^^C-l^ill JL^-aII J4jS l ^.aejA'Sj 

.d ala.j S^jj-^a cLaj^/l Ajala.1 caLja^j 4_icl*_ujVl l" il>^ a 11 a^l jl ^jl^all ^a cadla'uJ 


LS ^ 1 j^jLoj Jjall 1 (j4C^)'r^ a!1 Ac-ja-^a Ia^)£1ij1 l" iljVii Sac. ^Ia^)*jjajl AdllSll caLa-L-all ^ 

_a A-oaj-a caU ja cal ad a Sa^>iAll Aa^ll_All Adlj^dl S^Alkll ca^J ^aA^lAjjjojl ^a '^uaIi 

• iSji*$\ 


Lfljj* jjj* (jjiLajj Jlf* 
















(jl £ J936 ^^3 . A-g1£J1 A_nxj Lg (J£j (Ja 1-g ^A (JjiLgJ j jfvN^all 0^)£lljl ^111 jlgjl ^jj 

jj (_£1 ^j-g ^JIj^)£^ (_]^J ^al. W'u 2^ A_^.i_^. J (jj-i AijUa Ail jj C‘ n^*ai Aiu.^a 4j J£jjI <Jj (Jl-ajJ 

^—k j t-Laiij alb \\j germanium diode <* jA* j*JI jjjj Jc. o jU jl^aJI liA ajl£J ch 

_jl_g_^Jl _A jl/Ki j ^aJ .a Jjo-g ^A-ijj^p^lJ CjIjI2I ^3 A^g.IVhj.i^gII j o^A (_Jj aj3 

t—a]jj-G 1 AjjLj^^II Aijlinll Jjjj ^Aj Jg J1 I^A aIs ( CIjI^jujLia]! dll^jaiC. ^^3j .a»lpC- C1 iI^)-g 

575 Sjd olj^-G ^j! j tJalJ 600 Sjj Ajj\j^)££ AjL^-uj Jj AiljJaVlj cJaljl50 Sjj J\j^^£ J Urf^a 20 (j-a 

(jl_£ ^_lill Ajjlj^jlll AiUallj !Jal j 4.175 l^jj ^Vi (Jjxjujj ^-UaJjail Jg J1 ^jl ^ tat.j l^Aj ..Jalj 

lA Vi qC. 4 q\‘*rS. <q AijUall a.J ^j! Jj AiLjaV^-J tA_*-i3^) ci£/LuJ c > i\)a'Vi d±jl£ ^ia-g] 1 Jg J1 l^A 1 g.Ja'qMj 

£ j ^J! ajl^ J J g-lal 6 oAj^C. CIiI^g l_Aj J ^jll CliLjal ^3LAxji^\ (_5^*j J .A-pl*JI Igj Jjaajj <Jll 

^aIujI tl^A JaLdl tilLJ ^^sja ^L^JI ^j-G Ji3_j J>J-^. £_iJaj AJajail^j I^jsIJ <_J-gj 

—J j»— tj <jV tCold electricity "o-ijlJI —j LS ^Ji t> £- jiilljiA, I^Liillj jliill 

.A_illc. ^cjjj ^jl (jj-i IjJj (J^ tilluJl ^jl Vj AiUall ^j-g A_A^jJa CjVj-a^. (J^ 

ls -A \j vacuum polarisation waves Aja3 CjU t> ^ jL Jl£ 

^J-gj i. \\*.nW jA l^A j .Jiilj Clilijjj£]j ^W'utn V C5^ tAj^lxll )aj^"i 

.tiilj (2*3 lg 'Aa \ V AjJiill cl^j^ijud-G Jg^J (-32^^ u' O -0 AiUnll a^A 




-1^.1 


J_^.1 j_j_ a ajljKl jl£-a J\ aJjALoII jiaLiAll j)C. l."n» \ a jlg_^. "(_£l^)^-a" *^.1 t CIjI^jujIIaII <_^a 

jl ^jjjI j (_^l j c. l^jju t?.lj^)^ll ^llijl ^Ic- 4 jj ^3 i^y a^xlLou c'jj jlg.-v'l <r 1 j^.1 l > \f\yi± ^alia . j fS\ JxV'iaII 

j£l_ aVI ^ s &j^^.^a 11 cil!)LujVI jl ciiVVl^) jig.7k 11 $.1 jV *».iu.ll jjfLj jl j^-oj 

^■Ij a jl_g.-^'l ^1 jgJ! cJj-aj ^lc-1 .S^ulfA jLiill (j3Jj e_a3jja ■. jlg.-vll ^jtill ^l^gJl cjjU'n ^la . (^jaLaI! 

t^(_j^a^)V 1_J jjj-a^Allj ^^aJ^jllill cilluj ^*, 3 -^ IaAxj ^ala . j^a j)A Clljl^ ^^lill o^)JJ^]l (J-*iiij ja.ii]lj 'jLnll Ia^xj 

(_)^ajj-a _ A Ag a 4 -q^ 1 xa l*]IjA . (jga j-a (J<a*jl jig -^.11 jlc. t^aJjllill cilLuj jj-a j .Ixjj .»jig. >11 ^-Sajia 

. jj]l £ jia J^lL ^Lila ai^jj ^jLj^I ^^iJl (_£ji jola jlj "(_^1^)^-®" 3 a*\V *>"n*\ c jig.>11 l^A 


jl ^1 j & Axj 4_ilj jl-ajj ^Hl ^)-i^.V 1 ^j^Aill j t jig >11 l.lgJ A ql"i~s aj ^ jL&j 

^—a —aJI 1 j— a jlilkl .JaljL£ 50 ^Ij^^II ,JLj 50 4-jjj jl-^j 4 lU*^ l>^j^ 

jg _ujj ^gjllll 4j1_9j£Ij jjA~n J jjJUJl ^l£ ^ alj.l>. ^)g_lalj t^L^jl jLaC-1 ^3 4_x-al jt- (jklj j a_jjUa 

£-l_*_ ujj j\ ^jjl_j ^1 j_C. 1_ «Laj ^a j^Lol jlg.^wll l^A jl/Kl ^aJ ^g-lj jl^-® j-^ Jtil 


IaIlj <Llli jljJC-1 aJjL^»a AjlIIj L-Ux-al tdil^A o^C. "(_^1_JJ-®" ^*'J*^a11 £> _jl-^l c3Ual 

Clil^J^gj ^ . ^_j-aL-a^)H £_jLa ^-l_^.jj <J^Lluj ^-l_^.j (J^ilujJ A'\\x ~n <JL^J1 o^Aj . ^j-al_iJl a ^^3 j)l^ 

^.1_lj jC. ^jIa! tAliljLc. jl jal ClllAj^glill Cllllia IaA^C. j^l .4 q^jlizv <iLJ jj 4 qI’i-n. ^11 4'\ j^ -n. 1 ^ ^jj 

Ailiall (jJiiij c<aLaja! Clillj ^^kl _)^-ol ^l^)j o jg-^.Vl (j-« jill l^A 

. Ig^M ^1 


The Energy Machine of T. Henry "^1 jj—«ASU all <li" j' J^l ^ 

^ (_)-al_^Jl ^aUajl j^aji,/T\ \ aua’i ciiLo^Ixa "^.n5.L_j.^gl^) j-a" lj*i^IVIoray 

jl jl £ L_njai]l j . ."mxll o jl_g_^. j^-1 jlkl S^1^)J 1 (_^l_J^-° ^-1 a ClbJaa^) ^-1 jl^Vl Clil^l^j >> _ u^a jlj jl^a 

!^Ljg£ll j-G jjlgJl ^11 l^A ^Ijjl j)A jig.^k, 11 j^-GJ ^ilalA C > IU*1 (_^1 jL^jj jc. j^-C. ojl_g_^J j/KaII (j^.^11 

!l^,i IjjjI ja. ^ijjj V 2jjljj^ll valve cathodes <ik^41 CiUUu^ll J tiUj ^ j 


—*j) ^—=d>lc.jj££ tj-lc- ^1949 (dc- ‘ 2,460,707 j4j]l <_U^j ^-1 jli.1 s?.l jj ^j\ jj« ^ci« j£l 

a jl_g_^. ^ Ig.A.’lVu*)! ( __ 5 4ll Aj^llill CIiLaI aj.^ 11 e_fll_x-ajl AiLjalj ^ali tl ^A ^-1 jl^Vl *^1_>4 ^^3 j t^lj^)g^Jlj 

(j? a^J j^ Ajl J-1J4 . A jv^k kti\ ^aJ ^111 (JjVl 



. L_jAj1a AjI£ j tAc.l^)!i^.l ^3 (j!ua] 1 t^i_Aj-a]l I^A fcA_ilc. Ia C > U*i*\ 

1 jli ^.1 j ^.Lj J'n\i high capacitance aJIc- <» \\\<:\ aju ^ ajjJ (^L^) c_j j ±^\ 11a jL <_$! jja 

aj_ijj ^_1c. (Jaaj Lo^ic. ^Aqyi's'l a^A .te.jTujjj ^3 c."n*\ \ 1.1^. ^>jjaj Ail^ <J^xa I^Aj) Farad 

• aj a^UJ resonant frequency ^jll 


Lja_ jI <jl_£ j tig x'u^j <jl£ ^Ull C‘ ^ ^3 ^Vu J (JjJaSJ U^ 

•uranium ores ^1—aJI ^1 jjJi jj\S jj radium salts ^jj^I jll Jja j*-abc. jaj jSJI ^ Jaiaj 

(jj j 3j t ciAaIaj-^]! tiiL ^^3 ionization (jjjUl aJac. ^3 a Ag,A <jj£j ^3 jI^aII c^a Laj^j 

• AjJa-oLiJl AsUall tilL ^j^a^lVuji ^3 1^. ^£a ^jjjljll JaIc. 



lError 

Capacitor plate l-LuSj ^jU^> 

Dielectric Jj^ 

—Brush discharge electrode 
£*>“ ^AaS 



-Zj5--Zj5 


t- 


^t_A £/ (_j£uj jjj'iJ '■ l*-a cjj "^^ t—lt'V-h *LLx> jj c i'Xa ^_^C- S^jLiC- yA CJ J^yi ^j-9 JjlU// ^L<u^aJI 

. j^^y/ (j^jIlLi JjLxJI t*<* Ijj * JiJfjSV J ^j^j-LILj 4 in* ^JLi^aJI .SjL&j £& ^Jaa lg \jj 4 


A _ iLk Lja _ jl .I^jJj t ^A ql"iA, a a^La J^)^-a ^A Iaj^ aJJIc- SjIa ^ja AilyA A L^ili A '^ J^^j t c. q'i^aII J^lj 



















































j -ion brush-discharge electrode ^j_j1 ^jk j c_Jaa $Ak^-a AaLkl a A^A*-a 
. ^al Sac. la ^ opins ^ja-oLui-a ^11 (i lU^aVl j dilAj^)a£JVlj a q *^^11 dj^Lix-ajj 


ft£.l^)J ^j-aj ^3 79 A_aa^) <_£a 11 ciiluill ^)j-aaC. t^Laj-ail ^a.^)laJl c-Uaill AajajLla oALa£ j£J 1 ^"l^aal ^ 

^ ') A_aa 4(_£^>a.l Aaa.la cj-° (J^ . ‘iaII A^-aJl jA ^jIjj ^jAj-a-a aIsuAjj ^)>.si'\C- Aala (JUij (1I 

l*Ua _I tAaLaLa_.-a ^ dAjI j]l jl ^jj^-ujlii] ^)jl ^\ A^^j ^aAc. c > iu*n ^-l^jaa.1 oc.l^)j ^-la (_jAaa^) 

^jaatalall ^u^i^Ull J^a ^ja i _jiaa^)]l i . 1 WM jl t (JjlJ^Ml c. Og 1 CllLa^uj^)]! ^ (_£^)l^>aJl ^k^-x\x 11 lAA A^a.j LaJ^) 
.a^)l£ajl (Jj-n j.xi‘i (^£- (jjiialj-iuj 6^)1 ^2k. A^a.j JjhQLua C* n*\ 


L_J 


^.1^ Jj 5^-4) y^- Aio£ ^' Igjlj ^al ^ ' .all ^9 A_3 j£l^] 1 ^SJ L^^-J-3 -0 tAc-l_ja^l Ss-1 (_>=aj ^a 


<jl_£ IaI . Aia^all ClAjjr\jal La CjI jla$al c.^ i uaij Iaa lAa. Aallc. A^^a. A_Iajail1 g,lxAj <jl£ Laj^) c(o^)1^)jA 

_JjAl" _ "vLaII 1 g,A. W"i_ uj! ^^all cilLj Aia^-all oAA (J-aC. Iaia <jaj AaLuja tillaA ^jl jAjaa uillA^ ^)aV1 

• A^^V djl^jia ^ Igij-ajLuj ^lill J 



>Aaa 


ljaq A *s. \k _k_<a C. Qj.^vil X Axail ^Loji-a (JLa*Jjoj 1 ^aJJ c'* U*\J U^*-° S -3 J)^-^ ^a-W' h^jJ c (J£jui]l ^3 ^aL<ix-a]l 

X A-*_^A_jj 3 A_*Ja_ij^ t_aiaL^Jlj ^-^.LLdl ^-laAjVl (jl-J Aq‘ixj .Aju!^\ ^aj oAalj ^C. 


c__iiaa]l^ j c__llaa]l^ A ClA^^^\ ^j-a A^iaL^.^ o_j)at ^Ajj 3 CliLjaJJ^ Cljlc-laAjl (^^ylJaV 

. ^j^ji If^C-\jLui\ ^-liAjl Aa^a i-_jUaaV^ oAAj ;^_flj^all ^L-llLuJI 

V^_J C^jLui]! ^a }<a a .^1 A_jl_uLa liA ^Laj-adll Aill jj.)}^_3 ^a>aj-a]l Ia^J ^ 

.Ajjl_£]1 j A^j^l (j^ A_L-alall oUaII *». iujj'iU Ajjj-aJ A_ujAC- c." nj"n ^aJ tX Ajtj.il jj^-al oAalj ^j-a 

COrOIia A_^Ajlla A_11 a AVi ^aC.A ^A_^^a-all A_^jL-all^ Ax^Ilall Ajjj£JV 1 i U.J^ a*.s^\\ 

lj a _!Ljj ^ !ill J A^jUI C1jL>i Till Aili£ oAjii ^aLujj CjIjjjVI ASjxjj cX Ajuiii AjJa^j Jja a^ujljja 


• ^aLa^ail 


q _jl ^ja .SAjI j AaUa JaLaiill <■” n*^j lij^)Ja a]jJ ^jl ^i)a!iujj lAa. o^)jj-aa oLaj^l AjALa.1 C* )\ xAi Ti ^jj 

^_all _ a! 1 A_J-d*-!! AjjujI^jA (Jj^jai£La J)jaj~^ ^)jAj ^1873 ^aljdl ^ ..ftASljll AaUall oAA 

—a oj—iix-a A_ia£ VaCUUm ^l^>ill (jlj l^aa jUilj "Aj^ijJ^lliLaJl j ^1 j^)^] 1 dia-Jl" ^jl jkx-i 

^)jl_ j ^1_J_)j3 Ajt-aLa. ^a "^>hj All nxlTijl .(473 J 472 A_a-L-a c^lall ^joiaII^ AaUall 

AaUall oAA jLidj .^1 jill ^ (Jj-alaJl ^aAlill Aila£ L-jUj.i*^j ^ala 4 Aj^)A A_laia (_Jjl Ac-Llx-a 


























Gravity 43Ua" ‘Universal Energy "a^ j£JI AaUall" UaI $.LuJj ^ I jail Ai^lSJI 

.Ujjo j ..Zero Point Energy "ja*-all 4iUa" tField Energy 


\^IL\ ^aj t A Aaa 1*J1 JaLudj^H ^3 £»udlj V AaUall ^-^ill I^A gjj 

t(Ajj—Jaja) ajjIjUc. Ajt-iJai 1^1 AiUall 6 1a jU .quantum levels (^ <^<£11 ^jioiUI L5 -lc. 

.4 (JjuiLaiLo^ Jajl^liA ,W*‘nl 1 g <aj)Vn c__L^.^ t^j^^ll Jajoj^ll I^A ^ja %X\\a AaUa Uj.ii ^£1 AjI ^ 

ciiU ^Jalujj t(Jal jl a_ij1j *^1 j ^^lill j ipUJ a j »^jlaLix.^ j^^ll *>" il ^nll ^jl qiu ^aj 

a^Aj tAjC-lxjuiVl AalJall <UjoiLaiLa IA-IiIjJ g)-c cilE .AjjjJa^all AaUall ciiL ^a ^Ualill Ua 

% 

.AjuUAaII JUu.Vl A-Uajl i" i^q,W' uJ Ijj AaUall a^gJ Aj.^lVun^ll a J>£^.VI Ig.at.fn ^^^Ul A.\ixAi^11 



I^JUll ^JaUI .W'n g^Lojj" Lg-a-l^Jjail ^^^Ul a_j!Ul (ju "^'i^ 





cLgJjiuaij JXk AiUa ^a^Jjoij ^1 1 fi-^A ^j-c dJj« 1C- ^jLaj iS^J* 

dJ^) 1_J AiUall aJ^-9 .Igillj 4 _}jIj^}££J 1 AiLLall ^jc. La-oj c. <a\"i^j (j-a C5^ lA.l]jJ AiUallj 

lij <3_jlc- Jjljlkl ^Jadjuij Igjl La£ tljuJlio jLii]l l^ag^ 4 -^iajoj tidjoil lU^Ti V tlglix_nlaj 


.Ia^Lola di 



ojhl ^jJLl^jgS^l us ax) ^_j-o L-AJj*c L-ib^I 4 -uIjj#£!/ MjLJaJI J jjj _j 4j)l ft'u^V/ -1^/ 

<J*ljlS0 

£ Ualuj! ^jlg,y II £jl IxJ /jA^ . .-is/^ 575 0 / j5*q Jj/ i_is/^ 500 aU-Lo ^JJ 4jLjayL) 

/Ja/^f 4.175 LgjcM*-^ 


l?!j£ <-*-UJJ jI 

aSLLII Jaissll L-Jjljl J 

ciilwjail c. <a)^L^. 4>jYi (JI.-n^H <jl ^-^)1 i^-a]I c. <a^1958 

.A-iSLjaj AiUa Jaliill c ^_^Ji 4-Jlc. 


£._4_.iLoC- c3_^aJ J13j .i_i3ljJaj AiUa JaLiilV l^Lg_^. "^jjjjl" (j-^ Uj.i1! ^^9 

^jJJj_ijl Cll_ jjjj _a AiUall iaiiiill 4 j\>aC. CIlgjj ti_ijlj^)^ .liljj tJ^A-^. <" )\ Kt*ill C qJob^JI 






































-3 (jl !iiiA _aLiA j>aijAjAslaI A_ial_iJaVi AiUa]l ^ Vunl S$j . 4 q\}Vuall a^)l^)jai]l 

q a ^ CliLiJa^ill (jl L \ f\ <C-lj!l^.l CIjI^I^j ajj-aj J^a'ij . 80 4 jj3 

•current-limiting capacitor JM ^ u£j*A\ Cjlil JXl 


t Aj^JI 4,k JJj (3*-^ ^Lj^£ q *\/in "(jjjji" ^la (. a qjq*s.ll ^ 

.AjjlxJl CjIjLuuJI ^ CllljjUaJI l^-ia ^»JJ 4 aj^)ii]l 


Cj _il£ a^)l^)jai]l .liljJ ^lc- C \\aC- ^1 Aj^UaJl *." n*\ tLaLaJ a^}^. i^ c ' ci-^S l\* > AiL^inll a^A 

* 

V C£j—9 4 'Njnll dljl£J . Ig i\>‘ii ^»jj ^glill AJj^JI AjjUaJl Jl L U^ 

. (JiQa. )1 <J2 ljUJ 1 AalJall ^1 (_£ 1 ^) 


L$J —^ fc)j —^ S*lj —ij 61975 (j-a (jl^ 3.890.548 ^ajll £jli 4jfLj-ol £-ljikl a*lJJ £ci« 
AiUall" (jljjxJ c > lln8 (Jji.^n^llj ajl^Ll ^_JJ <jJa^u .Ixjj .1987 (jLuUJ 4.661.747 1 g.^aj 

l" \_^\jt> ^jjj^l" aj la (Jjj-alij ^jjjLj (J^-uJl ."^jLajaiJ jjjj" J^joia Jjjl "a^jlJl ^.Li^iUI jl^ujl t,A-ij\ y^W 


lError 



: C5 JIj1I J^juoSI 4-jLftx'1 Jjijujal dil^la aj^Ij c*i^^VhJ 








































. l_jAjAa3I 4jAxa C(Jxjola]I jUIL SjIaJI AAjjU-aj'l A 4 liV^I Aic. _ 1 


.Jal^a 5000 ^_gi] -Lal^a 12 (j-® CjU>i \\W (_£a 3I (Jx-AA ^jajAa]!_2 


^c.) l_jAjAa 3I lAjAj-aj 4,*>> n £a ^Jlc. A^_^. ^ia^IA ^ 12llF ) L-Sj^aII ^aj£j C 4,3-iVi'l Ajc> 3 

.^(AIj^aII (jl_)jA £-a (Jaxj t^JalLlA cJ^Ak Ag^ll ^jj^aj ^Al! ^jAl^ill (Jj-ali 


. tAlj*\ aII ^jl^)jA £a JjaAi]! £_La3 ^Ic. ^^^AaI^a]! (Jj-salill (3 -oxj _4 


*>"n*\ \ Ia^> a^jjil tnode valvC^. ^qll ^Iaj .^1 (JiAA (jl ClAjJa^i]! ^ V^a (Jx-^J Iaa _5 

Aic. SjI^joJI _)4C. LJlc. I Ag.~> A'Iai'VJ lAA j c4jjUa21j 4_L-al^31 SjIa3I (AIIaj X<£a t4_Alj j^)5Lia 80 _J jASj 

• B 4 W<A\I 


^ja^ S- I f u ^j *B Ajc. ^Iaj.^ 11 S_jl^)Au (AIIaj <all_k C 4 3oV^I Aic. 4 V^aII Iajj_6 

. (3-°^ (J^ An 4_9 j^a 3I ^jaj 


L^jjA _su ^aJ_Jj ajI^JL A J^aII CjUI jia^Vl 4_laja]l^j 4jJa^i3l &AA ^ja 4_^jl_i3l 4 xjola 3I 4ijLLa3l _Lalili3l ^aJJ _7 

.D 4_kAill Ak^ load coils J-^l caU13 


jl CkV j) *\a cJAlJo _j I_g '^A.i diLjUd SjIaII C‘ ia,W'u3 Ia] jl tii3^)*\ a!1 (JjxjAuj (Ja*s. 11 Clil_a3 ^ajisj _8 

.(_£^kl (JL<L^.I ^)A lA^iC. jl ^-IjL-aA 

q _a E 4_ l~iV\W Aic. 4 JjAa 3I 4jjlia2] (Ja^II dilil C‘il *>»n 4 jAxj ^aJJ <- '$f\ ^-l^ik^l (j^ _9 

^_LJjj ^jSl .4jjlkJI ^ lp^ 3 ^‘current-limiting capacitor jUI3 a^a j ^j£a J!>Lk 

Jaj^)jai_II .CAljlix*_II CA _j^)Uaj 4 jAsu 4-jAjVqMI 4 aJo^VIj ^jjxIIujj ^I_jj <aj^lall fiAA ^al ■ W'ui.)l ^jc. "(j^j^l" 

. ^aldak 4_ll AjjjjjI jl L_flj£-dl j 4-j^)l h\W ^ja L-d^-dl ^allaj]l lAA <j! ^Jj ^AA ^a^.VI 

.B Aic. Ag.^kll ^ja 4jIa*s.1I D 4,1iViII Aic. a^jl^jAi L) -0 ^**i^l _10 


IaIa t.s-1 (J£ .4531211 c” il q~ \*\aW 4x3l^) aA^.1 j S^)Ia ^aAkjjaAj <A3 ^^a 4iLLa]l CALaIaj.^1 ^ja 4j^Ij iAIIAA 

t4_illxJI 4j^.li£ ^aUajll lAA CAjjI AaI .(A1^*s.a1I ^jj^a! a^)jA (J£ oAjAc. (JjxAoj CliLjaA ^4iUa l_j ^kl^ 

.Cklj^Uajil Ail 4-^.1-^. (_$\ (jjA a£>^)“\ aII 4iLLall ^ja C1jLia£ I^3^a 



A_ujl^i 4 \-t i i \ ^ ^ ^jj l" \\ t -^i ni l i “ nQ jj\ A_ill t** n-v 4 M t*> 1 1 \ Xn*'H 4 \Cl 4 Q ^ l-> ^ \ n 1.AA 

.^tual^. A_jj^a Jajli-A Jajujj ^jjiJ (_£i}lj A.£^)*\ a! 1 CiL>a nil jl 3 axJ liAJ • ®3r^ u ^ ^^9 

5_aJI 3^ Aij£ j throttle 4iLi^£ 3 aajj ^jLj^^II ^3*-* ^illi 3 ^aVI liA 


. 1 -l2k AJai 


A \t, j.n3^lix.A j^£ ^jLujj ^aiVu^n Ail jAj tli3 j I^aI lie. Lo t All j£.ij tile's..all liA ^k L_UC- ^1 (illiA 
jl^ ^a. WuJ .©^)1 j^]1 JojUla]! liiL ^djl,A^qll jl^ oUijill ^1 ,W"ui.il ^c..Vu*n liAj i^lj-^l 


.(LSijUj4jl) iS j*^ 3^*^ UJ*^ 3^^ Sic* 3^ 3^-^* ciAjjL 




80 lA^)Ja3 tefloil ljj)hjMl (_])a Ail j,3^3 < alj^A * l. 1 ** i “^~ i 1^)3 JaliillVl L-J^jjl e-lij (jl 

j £^>a ^k C (i'Vaj .Igil^A JaliiilVl dilil jiajajl *>" n ml jljj£iA c jjWUll ^l£ ^^Jc- jjU nil j)A (jjjUoC- £a 

^jjI _gi .ft^l^jui _11 _ a! l,Ag*m ^C-l^)3 3* ^ 12 IaA^^ ^jjjjojL^J ^j4JiJjJa3 Ail 1 

j Aj ^ 1 x,^a^ j^J^)^ll j)A A_1 j£ A11 Vn ^jdJLiiJaall i3 .AjJa^llj jVuj.nl* 0 LaAj 6^)1 ^uill jj.^i^ll 

. jig ^11 3-^-^ j-° jV-31 jLull Si2o jA i^Jl ^A Aia3a jj ig -^11 ^JLc- ^ajl1 a£ 3-^*^ 


(jj_^jl ^ 6*11 (j_« ^JlilLia 3^ 3-j^ S^jLa tc_j^4jVl 3 jb ls^ •' ] "' ix * ) -^1-silVl cililj)3^j>J 3 ^a 

U-J^ ^ L5^ iiili 4 d 3^)2^1 J4^ (j-0 JaliilVl Ail j3^**)l ^11.^j ((jj.^^H) (j£^£ j3l nxi^qll ^j4J 

.JalailVl Ail j3^j>j.i 1 j c lUaaVl ^jjj ^iill_Laj£j 3,fCing A-Uoj ja S^l^)- 1 ^ *a2k 1 A-il^oj (_$\ tilliA 


^ A-S1-uia] 1 <L ^Ui ^iLL-a ^ja A^.j) n^->A ^Ajl^Ij jl (j^jjl lAiic.^ Aj«_u1a] 1 AiUal] A_la3^Ul Cilil j;3^j>j.)V1 

A_J^Ia) ^1_§il 3 ^21-*^ 3^ iilil jJ^^Vl aiA 3.3^ U • f*A 6 A-likl .ViaII Cilil oiA 

oj_A .d 3i_11 A_(jjl^nll ^ja A-L-a^l J (jiut.^ll 1 g.-kiiat n Ajjj-a^A *(s J 3^W 

c_jj) /it 3 ^ j La 3_Aj-a U-J^ 3 j' L)^ ViJ 3_^-ll 1 .g.ll'N \ ) A^j^^ A-C- j)*u^ia AJa±uul3 S^aaaII Ail j;3^j>j.)V1 

. AjVq ill A-illx- oiixA O -0 



J4f 


,1111] AiLUJl 


L>^ 


oiljiAll i AjlaaaII AJUall (.** aSjjUI oi^J ASim Ja3^Ul L-Jj±^\ liA ^^ij 


































(j_a (jl_C-jj _IjJ . (_£A^a*J 1 i^lluill ^yc. SaI^ ^jLj AjJap ^aj fc^Ac-Vl (_^3 (jln-all (J£j>a11 ^9 

. liiluJ _ 11 (J^a. (jl^jjAlL A_ijaulaljx-all o^all JajlrN <" ^ij3oLix-a]1 (J1.-n.q11 (JjVI (Jl>.all . CI^I-naII 

LqjU ^^nJaLx-all (J1 -naII ^aju .^Ac-Vl (j-a IaaaLaj LaAic. 4-c.Ludll (jl^jA (j^c. ^jjAj j tAjA9l ^a JajlvNll caa 

.cilludll ^)JC. LjLa. (^AJJ jliill (jl LalUa 


_jl _Jjll AjJa p (jj LaAic. JailS ^)g,AVi A_^.^all aAA . AjlLlaII AijlJall tAljjJ (_£a 11 ^jllill (JLa-all Lai 

A_^.^all oAA (jl)Vn . c_Jjllia ^jLilll (jl^ (Jl-^. (_5-2 ALiVn (jl ^-^3 c^^ajjoiaII ^)Lilll pjUa9l .Aa.1 (_^lj 4 g -nII AjAL^I 
SllOCk wave ‘LaAj-a 4_a.^-a (J£j>a pAVia j idllALajVl Ja-njj i(_^A^axll ciiluill (j-a ^JUjo-all 

. ^AkLi-all AijlJall oAA (jc> V'nW Aic. ^Luip fiAa.jl ^Jlaj-a-all 


jl _ iill ^_ Aj I A) jj_£jj V l_gjl (_^1 t^>Jx. CllAa. (jc. ojLiC. ^^A ^AjC-LlAoVI "La^-all JpUajl (_£ 1) AjIax 11 oAA 

AijlJall Lai .o^AUall oAA Ajajj-ni ^£J t. > l)aqll (^AU.1 ^JaAia _jLj c > )-\j Ail (_^1 tcJluJl ^C. ^SAAIIj 

cJIuj 11 _j iC- ^)-aj ^lill AijlJall (j-a ^j!i£l o^)-a 100 (^-Ic. Ajjj C5^ 4-a.^-all oAA (j-a l.g JalilJl (j^-aj AjuAlaII 

. 1 g.lalULf (_^1 _jC- (jjjAl ^>/i ^lill AiUall ^^A oAA . (_£A^aj«_11 


Clll_a.j^a A_ Sjj ^^1 tc_Jaall AjAL^. 1 tAiU&ll A_Jlc. AjjLj^£11 CjL>>/i 11 (j-a aIxaLolj Ajjjj c_l ^.j tiillAl 

A^L^. (jjA (jl (j^- 0 ^ ^_gA AjJajlill AiUall oAA Jalaiill AjIaC (jl . A-iC-LtAoVl AaUall (j-a o_j^)£!i-a 

. AjAjI'^ 11 AiLlall ^pL-a-a (j-a (_^L A-j^lkiJl j)N Ail 


_^1 (j_a £_iJaj (^aII j 6 (jjL-ill (j£jJall (jli-all ^ jlijai-all (j-lc. o^)j-aJA-a AjC*LlAoV 1 AiUall C* il (jl 

(j_^1 . tiiludll (j-a A^ilai-all AjlLlaII AaUall CliL^. j-a j tiiludll (J_^ ^)j*s.a^a 11 ^ >j.ijJoLlx-<ill (JL^-all (jjj (j^ll (jL^ 



















: I_xu3 iAIA ^jl > > 1 > 7 V '\' (j.41 7 - 41 ^>l£ 4 <jjA^i31 ^3 



sError 


vIAaUjVI J£ tilks <x^i WUJI 
Radiant Energy fans out 
^ in every direction 






l(^\ (_jJj^l ^jJa^)C. ^JaiLa ^_L LxuS 



^3^}llj Igjlj jLujJ ^^ill cillj Lai t JjVl t» VVs^ ^j-o ^.Wn [1] ^Ja^lL I^jIJ jLLall -LajUt-o]! 

.Alillj ajj <j-a ^£^xju [3] ^3^)11 (J.aVi lilLj tA_ij\lli\ (j^jbrill c. V‘i^ < q ajl^ ^jc. (_£^xju is^ t[2] 

J j 3 _JI ls _3 SJjs .^41 JajliJI (J!iU. ^ 'ja j Jlc jliill <> 4 Q 1 —*\ n 4 i^>n 4 L* t n l ^ \ 

a3 _a jal_ jjj C5 _ £1 13 a ^jj .stator jl>J 1 J Ca£\\ ^ U\\*.*\\ J^Ll ^ c*l]3£ j trotor 

A iaji_ sla]I _JJ^)-g o^jujLia AjJa^ill (.** n*s^ n3jail (J^C. .13 j t ^j^xx\W 1 Jajl*_A]l 


^1 ^)-g 9 £3«i o^3 .AlLllill A4 jLjj ^£11 JaiLt-oll JjjS a£^)^ 3 a ]1 

(J^_ci!13 J!>Lk £3J A 2V ^)-i3j4 l.g *^<aj <.*’ U's j 1 .^a'l ^)j£l cJj-^ 3 4_31 (JjJaSj "(jjjjl" 

4_ib^}la ^jIxjlIujI LjJ^jl 13j \,a£,a ^ul l^A (j£J . A_i3Ljaj <Lijjjp£il CjI^jIj 9 j AjfiLjaj 4_4 jIj^}£^ Jajlx_-a ^I.^Vuj.)! 

-v ^ 4 ^ 4 A ^-a 4 q t-> ^ t-> ^ 1 4 ^ ^ A\ i ^ l** ^-v t ^ ("- ^ i n\\ j ^A-n. izv ^ 1 ^ -s. |_ib^ajl *■ ^ *^3^9 • A 

.<c.l^lkl D^.1^)J (j-^j ^^3 4 n^ A_Aax]1 o3a (Jjj-alijj t<JC-^)ll Uj.i*\ ^j^aVn jl A^-^-uill 


^_1c. c^l^)*\^ll 13 a o^^ 3 ^J1 AiLjaVtj tAallc. a^.li£j n*\ \ Aj£ 3 <aj^)Iaj ^\^£. (j^J^l «^3l 

t^jljoll Ajj 13 A3Ua ^Jc- ^ 1»'>J 13 a j Aj^ijI (J^Lk L)* A_iC.L xjoiVI AjUall ^j^a^Lkllujl 









A-j.'nVq'i AiUa 4_^.i_^. ^1 (jj^ 



4jj£j 4JhlS Ajmjbl (V 4 LjLJajj 4JUaJI <j*o5L±1uj) 


>J/ LJJJJJ 





^ Sc. a iiila a-ojL JajLi-A La, w'u^i/a LjL^£ l£^a-a c-Lfj "^ajI c —LHjj" ^15 

^■^aJi <ji ^3j .stator ^jij-iSL Ja^^Si ciijLSi ^)UaVi ^ic. aiiAa a^L A_ijL^^£ Jajl*_Aj trotor _jlj«ili 

:a£j^J a_^LJ 1 S^flali ^j^ju ^LSi (J^^iSi j . ^jc. Sjj^c. IslxjJai .ii^j 


4>J _>» J-rtU 




^Ic. A_ijL^)^£Ji -Ljli-All (JjILo ^Lcjui]! L—iLall _ji j^ll ^ic- aLZIaII iajl*_A]i ^ji <■ 3a*\V 

Cll _i^-j I^jjSjj ^aJ A j j> aijJ^Lxa Jajli-oll *>“ il x^a n $ Ija. yic. tSlja-JI I Lfc C-Li D*li£ ^jj . ClljLSi ^jUa^i 

Jj4l <C.^ (_>» Jyjj laAj .(2JLui]l Ajika]l Cili) ojl S->*^ 1 4 a\\ 1 ^ \a l ' \ a.V\cl 4 y jj \ -n. 1 tiQ n 

(J _ jliLa ^i^J_Si ^jjjdlal _ii-oll (J j_j-aj J _ic. Si _^3 A_4jL^)££J 1 AjJa^iSi £_la3 ^aJJ ^aJ . ^jAij3aLxAj^)^£Ji 

J_uSi £-l_laIji 'i l 0 Ll ~v. i*' \ j) UUL i ^ J Lq | n^fl ^ l <\q \ \ 6y .W \ JajijLA^^)£^Si * \ . ^JailLLlXA^^^^Si 

A_aAx-^S AjJa^pu AiC. ^jLq ^x^S ^jo£*_Si ^ijj^Vi S^)AUal .^UxiVi Lx±Sa iLfc^ A jxa^L Si A_£jL^)£^Si SjiiSi (Ja£j 1 g^C. 

* ^lijLui L^Luji 1 _a^ jn -v L t 4 qLI n ^ a_jj3 































( aALjLLj <a-l-a 4j'ih -lie ^ l^ydll (JxaI! J j S^ybUa ^Loj/ dj l/j^; ^P^ua_a// ^yiiiuj! jU 


j jJj lIuIS ^jJI ZyUJU .^jLoJI ^Axiyll ^.SkU^C- (_Jx£ J (J£ju±hl e La ^r Jim hi'±aj ia£" 


^_JjjjJj MjAajJiLhLa^LaJU^JI ^ya guLl!/ (_£ ^i-L/V/ ^p / ydU ^ m^x.ll (JxjJ! J^ ^elID ^Cl// <ALb 


.^.xajJil ix.a j^jgSJI (Jly^f! 


(jla^llj L-ballal! jliall ^3 ^)laJI ^xJaS ClnSjj (J^Lk <_ja cJli ila^ (J^Cn S_jAUal! alA ^aaLaJ ^all tll_J^-a (j] 

^olal_ii_all £_31 <ja (jlaJI ^JaS 4 >jV^ lajlSla AaaalaS Clba^xjl (_£lll (jiii]ala*aj^)£^ll (j^a*n ll^aj 6L_±uAaaJI 

^aJ_J V ^_all ^Jajjoi_Jl 4 j_ujI^xjVI 4-xlaaJI alA ^^Jc. llaaC-Vla cJj^all £31 Sj3 ^ja lj_jj laa llJXJ jlJ«JI 

.(^iJiill ^la^^ll JL^all ^ l&^)laaiujJ 


^jjaial_ixaj^)^£JI ^j-Q LLL^. 4 tP> n J^UaL c illj^all !ol^.lj A la^j Ajlaatll (Jal£ A*u J ^j^aJ 

_ujlaa ^jAilal_laaj^^ll L%J^ t-J^)Vlall (^^aJalai-all (Jjj-aj l*aj co^^a dl^)Vlall ^ualalai-all c > vW*n3 Cajlall 

Jj-a_^a Jlallaj (^laUI ^ m^adl llljjVI 4Lnla3 (ja^xll3 jlaJI £-Uakll Jxaj CaJJ^tl 13 A nil ^jj^J 

^3 ll^. A \\aC. j Aj.Wg AlJ^)la olA . ll^A j... Ilja } iil_jVlall (jAijlalaxall £ 31 i }3 (jaLlllall (jj^jlalaxall q±i ^) 3 laj 

.<La\a^iLlJ LsUall ^1. 


A _ja*^ ^I' xPajI ^ 1^5 ll Ijjj ^Hj^II ^ 1^1 IIP ^gic. llaJC-Vla *nlalait-aj^-^ll o ^3 lll_j^ 

Lalic-j .cliluill (J_jJa ^j-a Ij^-gII ^>-a^l p lU^'i laK t<*alo^ll _jJa3 ll^j laKj .tliludll Slja L—Lai^. 

^ j.l'i_!1 a 1I Aim )3alajLall o^all ^llalla lll^jliuj tAjtajl^ll ^^3 tliluill cJ^ 3 ^-a Aljojlala Ajtajli^ll A-o^laa 

. ^jiu-al ^^IIx-gII L_llll ^>la3 ^jl£ Lg 1£ <*alu^ll 


111 AallatS ^)J^I (Jj)^.Uj.) <j£J t^^alxa aal ^1 (- 5 ^^ (_^l) ^_^jIjA aal Al Ljj^A. (jl (j^jlalaxaj^g^11 

eddy <ja^l*-all cal jUll L ciUl ^ 4 i Pi n\ ^ 1 Aaj3 ^IjI^JI Lalll laaj . ^alx-o Lai Al 

l_i! Jl ^ 3 iLiVn Aali J^llLlI j .Laalujl! a S^jLall Aajla^^l! A j>P> j‘JI A yjV'i IjI^JI ^ L1£jL1a 1I CUlTClltS 

_C- Llj^xa <^aL-a cJ^J tAajlx-JI ^allx-all c” il q iJ-a i> _ 5 Ac. Ig xj u^>*i cJlil tLala^^ll CaLf j^all 

^ja LaJ^) .61^.1 j A \\\x a <*Ja3 (j^L ^al 111 LJLc. Cali q ^nlalaxa j^)^£JI l_J (ju tlJil .^^kVI 

^^1 lacquer ((jllajjllj J^lll SllaJ ^jj i}S^i til^La^l ^ja ^Ja3 q a aalaivi jJ JjlaSVI 


















liiLa_SI (jl_£ 111 .enamel paint 1_jj4l j»jjSI jl .aJIc. a.JIjj$£ j ( ylalui: 

Jj9J_j]l SJAj .^1*9 tJ <^_fl^a9 lJ^IaJVI ^a (J^lal A-ay^jll £>J& ^9 ^£^£^>41 


a-jl_Jl (j_a I_aiajC. j_j£l tJ _& Sjl jJ_II -LajLi-o]! jl L^lLla :4 Jj.1j AjL^la tilLiAj •i£jfi ^ ^n3^LijL>aJl 

L_fl jjuj j ^_Lajoui]l ^^C-I^bl tili-Q (J^I^J (J^ .W'Vsl A )Y i> i»,.g 1I L_lb]VI JtiLLo^l al j^-GJ tAliAHI iajli-Gj^^^JI 


. ^^Jllill (J£jJo 1I ^)isijl^ A x 'u-o Aj^xj-a 







jl hi J—£ ^ JajU-Ajj^£ 8 (jLj <jL,*fl ^ ^ 4 ! J 14 ! /v\ a Ail I jl nAj/l ^^.Ic. -lajLi-Aj^)^£JI .iGdxj 


AiljJal j^-GJ t (J^aIiII ^_iJal j ^A Lg£j ^^3 a£^)^_-g C si n 8 4*1^) *^11 ^haj Lg-g tCllAj 

-hjl_ x-gj^)£^]I j4J AiLo!*]! . L_llh]lj AjC-^)]I < > Uo*\ tilll tt^j's.^ll ^3 A^jVbll Jajlx-a]lj Ali^Hll ^)hVI j-G 1.1^. 

j. slh'n IIa j (.“n*s. j 1.1^. a jj£j (jl 4-^-J C 1 J*n l«^> Aa£-g ^A (d^)I j^I) -hiti-aSI j (AblUl^ 


. JajbL-GJI (j-G (_£l j<Q*\ J jl L*]^)^_1 -g]I 



4_g^-g A£j^lall -hjli-GlI £_g aILo-gII A3J jj£j j-a (_>*^ -ha3 .1^.1 j (_)aiihlji-GtilljA jl£ ^ 

A ^j^^-gII .hjl_ x-gII j)J Jj 1 g.n i <il_uiA]l jj£j (jl <__l^.j 3 iJajlJt-aj^)^£ o^C. cilliA jl£ b] j£3 . Ijjj£ 

£ a LgLgj (JjIIiIg iil^) Vs-g (J£ j^fLi (jl (. > v>j A_jjIj^)^ ,^*iVn L<iAjc. <jl j" n*s. \ LgLqj AAjI 

^ _Ij (jA)jJoljx>a (J£ L-ll^psI (J!)L^. (jLkj Jajl*-aj^)^^]l ^jLujj (j] - d-Ljlij (j*ijJoljx>a 

(J_jILq t.** l*\ j_k-al J_3 JajljLA]l jj£jj tA_ijlalj oj3 (J^jml _jl^l ^ cCijIj (jjjJalj 

(jl n*\ 4_la3^UI 4 x,jj.x)jll (J!)l^. (j-Q 4»'u/i (j^-^ c —. Ig, \c- l^i*-J ^^u3 tJajlJt-aj^)^]l 

_j JJJmII lj A .LgLxlj L^-LjIag cil^)V^ll (_jiLi]aljx-<i]l ^r u^nj La-lic. A^.^ ^^j-aSl ^Jj L^-iS ^l^jj ^^jLj^^II .^.^11 

^aall .Schmitt trigger circuit Ci^ui sjb 5_kJ jj bU <lx^ (ji^j voltage ^aJI ^ ^V^l 
<_3 ^—delay ^3^' ^jV' ls^j^' ‘monostable "2JUJI ajjUI" o^j'- 1 ; ^= lJ - , 'jj u-J 

^ajj c." \ Jal&JI Aa-IaIoJ ^1 ,W‘uol ^A> J i A. L^j Aij^)ia ^al, W'uol (j^-GJ j! . AjJa^ill (J jiaJ ^^-‘*^1 A-ijbll j i CjL>> Till 

. 1 (» \ ^ t .^g I ^ 4 nui bl ^4 a\ I 4 t n\ l L->qM ^ l ' \ j*v ^ 1 ^ 4 A a t> nl^> 


J j c." njm ^aJJ ^aJ jlj^l jj^^g'I A ^Ic. (jjiilaljx-G (j£ L_ijl_^j t_iij ^'u^> jAj tL>ijl jb^- tilliA 

bA Jsquo.G (_^Jj t-JjiHI A_iJjjJa]l AlLoj^. (j\bj A \».y\ Ab^IaJ LED >.s-xa 

.aIaj^ j]I oIa (_5-b- jLu^L ClLiSjllI A jbc. c.l^)^. e l ^bllj (j£-G43 JajjJalb (jl_jj^l 
















on *sc 3 rn 


_11 4jl9^)J a ^ ^ V 1 ^c. j£t> jJb Jajl_*-<ij j )^£ll ^_l£- Jg ^U»^H ^ H ^jl L<u 

:^Hj 11 v_jiijj]l j»J .13 j .£jLijll ^ic- A^nJaJ (Jjj ^Ic. <-S 

'Error 



J 


Schmitt 

trigger 



Timing 

monostable 




Duration 

monostable 


aJLsJI »^a 



8 off 


t flj) ^.1) j 44-A_iAj-al] 4 ql'i'N a! 1 ^-^ill 1.1^1 ^J^L-UaH ClA-a^L-dl ^ja (_)jIa ^ c^lLiA 

^^lll CjL^.IiiILjjV i _jl wl (_j£ajj . SYKOGENE.COJVt jda^dl 11 a <_jc- 4_IaI£ ddml^)£11 

Jalaillj c^I^^aII l^A ^jJC.^)1 i^-a]1 qa l^ill (JdajJ 


>j '\a\\ jlnll fj dip. djl£ja^31 £ jiSl 11 a Lf Jc. (^iLajj V Ohm’s Law jl" j^jla J\ _1 

£ji_kAj _J djjl^} 1_ aI£ iil^) *\a!1 ^-L* (Ja*\ 11 jl_j 1 aKj .AikLuill Aj.^jVqill AiUall ^ja AiUa 

djjl^j 1 aK (Ja-^ 11 jl IaK i> _^l A-j^jU'ill ^\j^)^£Jl <UL^J <jol£l*-A 4_ll_^. olAj _ djl jlluJ^jl jlll j JajljLAJ^)^£Jl 












































£jl_ujj £ U^i ! A XJ3J ^al. WuJ lijlfLalj 3* V‘l "3*3" 1-£J 3^^ LS^ S^J_}31 ujj «^jA**»'l 

. -LajUt-o j^^£3 


^JJLllal_1*-Q 3_^ A-^luuJ_ A £Jj] Ajjluui-d ^JjJj£Li*-dJ 3^ 4-31 * Wq^II <L3uoia 3-J^ U^ J _2 


^jjLllal_1 *_a11 3^*^ (_5 <3Loia1] (_£ jLol a (jjiiiaLi3^ 3^ 3-3"^ U^ (> . J _3 

.(1 n JljjV! c$3l JaiLJI) paper-clip 3jj oajP ^aj^ 


0.511 &jiaa 24 AWG ja cil^LujV 3*-^^! jLa*JI —4 


.^jl 10 ^Ij^. )-aijaLxi jIjj^ LglLajULa 3-J^ U ^-331 Jajlx-aj j£^ll dllil 3 j 3jujJ ^ Ac. C > VN j _5 


_s 3j L-jl \\\£ i ^a 100 3jiajj *3/8" 1 g^jjj 3.J-4 aj3Vj^ ^^loLola jl^ ^al,w"uJ 3 ^*j 6 

* % 

S3 j jc. ciijl£ ^^c.1^31 jjj <—3 j^* 3 ' ^ 3^jj 3 ^ : ;M <3^LujVI 1 -gJj^. 

.(UlljaJI 


jjj]l 3 - 3 ^ ^ j tciiluill c. <t\\ 3 ^a 3 ( 3 jjIj^) (jj-aV -laj^jjuj **-3 3 ]_2 

. Jajlx-ajj£^i] A_ixjj3aLix3l ^alj^JI ^-Ic- 4<3 Lui]I c^_a] -1*J 3*^3 j 


S3 a (_£I 3-° (Ia^jc.j t^LLaxll cCIiLgIc. 31 jUaVl) c.Li21 3 j jj-alic. ^j^-s j\Vi 3 I s-^j 8 

.^AjjJLVI AiUallJ SJjUl $.Ijj^£L 3I 3aJ j £-1oj Jfl j 3j*s. 31 *13 ^ic- LaLuj jjjH 3^ 3^*^ *»";4 j^)^1-a*-g 


AiLoi_ a (_£ I 3 ] «A* 1.5 AlLliill Jajl_i_A jj^jHI j a£j^Ia 3I Jajl_*-a]l 3 ^ ^i3*LA]l 3jl>n V 3^ 3 -0 _9 

3 jj a _jjliiill a _over-unity effect 3_3 j^ ^ V 13a 3j1^3j 

Aalla A_^.l_^. 


4jj2j AJJsLx Au Atjhl iV 4 LjLJsjj J5l* <j*a MjUzJ) ^j^ISlu/l 


lA'-’L'OJ* 





a j_ * V1 jj£ v i 1 Laj j -4 u >>1 4 _iL<ulSI a j ^ V1 j-o AjJxll "^jjJ-l 

pulSC (^1__4^ Cjl£^)^-<i 4±ujj a^_^.l ^4J oil . Lij 4 li^ 4_lj^£]l A^Uall 

a jl_ jc. (_)j 4_iix9 >-'' > ■a^A .^j3jp tjj-^ a-la-lc- lUOtOrS 

\ _4J3j .4-alxI] a j ^ V 1 a^lA .1 j.1xJ 1 j_Jij .4 jaj^ ^all Aj jjjV I 4jjlJa]l (Jl^-4 ^j-4 4iilJa]l dlVl ^jc- 

: La Jj 



Transformer wound as bi-filar 
coil with 450 to 800 turns of #23 
and #26 wire wound together on 
1“ dia spool 1.5" long with 
welding wires used as core. 

450 i 4 ll]l <±*Si AmiS-j$t v_iii^iL* Jjv-. 

26j 23 jW ^ 800 

680 <l^Lj <—• 1 • j>wi Jt Iju jfijiL 

^ J» ill 4-* jj V llfcij J j pNAJ , l 1^4 1.5 

'. f UJ 

1N4001 



Bi filar 
wound 
driver 


^»11' lU I i» ■« jj$£ 




















:a212I a_ 2V1 (J-oau 


.bi-filar wound 211 ^I jt-* j*2l jj*^ —1 

J A • (jj£ljalJ 4_3^2-G AjtJjol^l (jl ‘ (J^jA2-AX^Q AxJjuJJ A 4_2]l ^^3 l.^.-N «2jJ A jl<G«.ll fi^A _2 

.(B 

.ON (JjxjooII yi_^. J] Aljms c2N3055 jjiixjjj^jljj Sjc-Is J] ^s^k .j A ^ (J£2i1a]1 .^.-nII —3 

.Ax-ijaijll ^j-G B AAl]l ^}iC. jljJ JJUjnj jjLaijJji j21 ^ajAj _4 


•L^.JJ^ ^ A-ALuj jlj.21 £3.1 j l^A _5 


jl21 ,^,-n JljjjS A AA2I ^^3 .^g.^kll ^■\} x . 1 ^lj«2l (JJJ;llal-lx-dl ^li^jl (J^Lk _6 


.22 j3 0.7- J] AjJalAkjj ^u^lx-dl ,^g >11 JLl^J (jC- jjluiJ^jl j!ill L3' A ^.- 1N4001 diode *}j4.2l —7 


^j^ja ^jC- c21j A_*jJal_^2l Ajjlki'l Aj-Ixj ^jj 3 $_jl.2] a .21 _j Ajt3J tB AA21 ^3 ,^g >11 _8 

.A_ijli21 ajj!!* 1 21 q~\ ;;n ajI^g* 11 gAa .1N4007 diode ^ 


.AjjU^ 21 ClL^ljj-ajJ (Jj-aSj Lg-IIc jliujj^jl ^j21 AjLa^. (J>1 ^)-g 2**33 (jj;i21 ^1. A-g 2 c_flLjaj 9 


peak repetitive inverse jj—S i® ^UjJ ^ <x& aj2j jjjJ 1 jUs 1N4001 ^jj21 


.Jalj3 1000 a^a ^c.L^jj1 j^_> a-g3 ajj2j 1N4007 ^Laijj tJalj3 50 a^A voltage 

^_3 c2]A ^.4 t-> j*v -all 4_iC.l^}21 AslJall l-2lj^g^ 12^-g Ajl . (_>i2 Aj^l c2^^-g AjI^^ ^Aaj ^jl^_>ll IAa 

AjtjJaL^JI iiAjjl.2i21 C5^ cilli aajUII Sj^) 121 $.\j^gi21 L*-gI> ^^3 S^)^£aa] 1 (J^.l^-21 ^g 8 a1^.^a]1 

Iglj.^_ Aj l^-<*l3 1A1 tig WjA’n $..121 (3-° (J^l^-i *^*jj tlgnW tAi ^j^aj LaAic. Aj^Ua21 ^j\j JILj .jqi\l 


g'lsLjjVI ^Jj A^LjaVlj tdi3^]l (js^*.\\ LgAjLuj ^^3 A-ijlaL diLc-lla 3j j - sa ^ ^ j)3^*\V t 

SjJ—21 ^1—^— 23 ° C 5 ^ ^Aaj .^j^x'21 (jC' aJjo^i^ j voltage ^ ^11121 


t2^)_^jji2al_ix-a JaAs cJ-^ u] ‘ ^W ^^21 ^_^3 ^gI^II ^4^)21 ^j-G A_k-saikjjai-21 

Aju_ujj (J-gC. 3gxI 2 Ac. jn^n^G i** Uj.nl Ax-ui^ll a^Aj bl - fllar COil Ai2! A^jJ^-g Ajtjjoi^llj 

^j_ a a21_x 3 Jajlx-21 u^-JJ*^ aJ1q1g]1 a^gjJv^H oAa ^jl (j^ -^2 .aja2A21 aIL^JI ^^3 Lg£ A^LL21 a2 jj 



_11 .AaJja^II Ail ks-xa aSJj Ail ^jC- A_ijlj^}£^ C* il ksi\\ AjAsu ^Ac. AAjIj Aa jIVia 

I^pdll Ajdaldll AjjUaiU 1 g'n.'lJM c-IjjI dlddll ^^-Ic* I^jaIj 4^1 ^s-Wu/i Axj IajS Ig n^Vi 



d5ja^ll C^uJaij Motor pulses 


4_aill Ajj^Ij Ajuja^II ^^.Ic. JajLxAll A^.1 ^a Ia J^^-a . AjIIj c > i~n j jl jAII (J^l (j-a c^al JVill lAA ^9 

Jac. ciljV‘^11 ^jjuialiiLAlli .AxjA’i j\\ ^i Ai)lill dlalll Ail£ UjIj^£ I~n .yLi-nj Iaaj c cc tri—fil^r ?? coil 

o A_C-li ^_Ij _jl_jLill (_^A*j dlilll (_^A^.I .Ajljja^11 ^IaI 1_A^j^)-o (J^ld ^ja AiiUallj o_j!a1I Ajj^Aj (JIjlS (J£jdj 

_jLij Add IAjLa .ON (Jd-d aJU. Jj jlujj^jl jAll Jajj lAA *R ^jli-dl ^jC. j jduJ^jljAll 

^jjjjJal_ IxaII A _^-^.I^aII Ajlj _uj^ll A _jl^j ^^3 ^JIajo) ila3 lillAj lAlld tAx-d^ll Adldll Ailll ^C- AjjUadll qa 

^ 3 Jj^aUJl <jl Lajj .^sLjaj (jl^)J«^ ^_jc ^ ^ ‘iaj 1-aa IAjxj IoIAxaII (JaL^JI j)\ jAII IjlSIa t Via 11 

^yC- Adllill Ailll ^)iC jiujJ^jl ^ill ^ja ^jlAll ^)\_£ill 1 a^ 3 tAjt_iuj^ll Ail ^3 1 Ag ^ AljJ ^ x a )J^al-lat^ai 1 (JI^aII 

Jj-aSJ j jJjojj^j! jill Jlillj lAA j JjV 1 Ailll ^)JC. _jjlujj^jl jAll 6AC-Is ^ jldll oAjLuia ^Ic* IjAIs 

.OFF ^liLl aIU 


toAjJ ^ jjl_ad dj*s. t i 6 ojd (jl dAilll ^ voltage Ag >11 i. i u*n A x,u"x) ^11 ^yc, jlilll ^Ja3 ^jl 

0.7- (jj*^ 1_ a ^ 11 Ag.-^ll ^^jAalikj ^ja jOjujj^jI^ pll ^a^j diode a^jAII .Aj^Uaill 

(j_ a dll A _£jAll ^ja ^yA^. (^J^la ^jC ^aJ dLd^jll oAA (J£ Ja'ilti c^Loull A uiaII cAllllllll Ailll .Jal^3 

A _li ^_3 AaA-^“uj.)a11 cilljl 4IiUa jti\ j tAij^-dl ^11 ^cjlill ^ajjolaII ^)l_£ill ^y^jAi 1000 

^Ijjj .^£JJja 11 ^d^iill ^g-lc. 1 ^jjA 3 AildaVlj A-Jlc. Ja^jJ A3 c." il q’^All qa £*^11 IaA^ ^)jjj-aj 

A _jjUaJl j_d ^Jjiillj l^_i3 Aj^dAll AsUall ^jil ^1 tJai3 dldd oAc. AxJj Aii^All A^Jl 



































.Switch (Jj-alill 4ll3L-aj A_*_Cal_^AI 


iA _jfLijl^ixi _la3j L(Jj-aS a£l^)^. 4-Jl^. Igjlc 4 " \\\a a\“\.C- Jl <l£^)^AI (J^j AaJ_jjC 3 ] 

* % 

3j_3 Ajl^LaII dllilll 4lllli Ajla jC jit CIijjj .^Jaaj (Jj-aj 4 _AaC. (J£ 3 ^ 3^-0 CllLlaC olC. ^c-ajaiJ C‘ lj*\ \ 

CjLg^Ic. ( x-Ja^ lx-o 4-ajql.all 44 j!>\i]! cl^Luj^i 3 -0 ^31 450 ^gAc- AjujC^II Wij 4Jajl*-ai] <Lal_^AI j )\jill aU& 

.^l£^V lAiJial g-lAa^ll filial l^il J^a cEA_ujVI ciAjI^j ^^Ac. 

1_llJJ ^aJ 4 IjII ^Lajoil^J jlll ^!>laj ^aJJ . £^gjji]l q^x,\ Ajllc- ^_gA 34 “^11 11A (_)-aC- A_lll 3 ] 

^gjj JajLt-all 3 ^ 3^ IgAVij 3^ ^al-lali Ajla& 3 ] -t^lllA jalaiJj (_$ 1 4lc .^>juj 3 *-^J 3 ^ 

^_II Aajl_i-all 3 _ * 4_alkll 3*3 ^J-^a 1^15 4 ^)j)*^.all Ax .^>juj ^'J Lal£ 3 ^ <l*2li Ajt-lCjll dllil 

. 3 ! JJ^II A. C-^)juj 4 C 11 I 13 I 1<q] 5 A_CLII ^a Anjl_i-a]l 3 ^ AijUall 3^C 1 I 13 J ^Aa-iC^ 


A _j^jUa^ll 3_ A i^^Lall ^l^l 43VI 3 ^* *LaLal 4 jl.aa.ll 4 qI‘iVi L_fljjai 4 1 . 1 ^. <lc.^uAI ^uAi Lallc. 3^ 

L_lj*\ * xi_all jLnll llJ 4 <C.^jJI 1L13I 1 *-Jj 4 3VI 3^] 43I JJ^I A_C.^uj 1L13I £-a 1L13I AAL^. ^gi jA Ajli-all 

Aajl_*-a]l di_l*a> Ax-^juill 01L3 3I 3^ *■. 1 u*i\lj -3Ijj^ll Ax.^uj 1L13I AjjI^cLjA \) Aj 3 A\iH 3^ 

filial_ii-all £31 _ 1 . 1*1 ^aJ <*-^^11 3- 0 0^)CU^all A l ill 3^ C5^S J ( 3 ^^ U^ cl^ ^ 

Cll ^.1 _j 4 4-^1 li 3 -° ^^ Lfe 6 (^S^. 3 ^ A <.>> 1 il A_^.l^-a]l j ^AijJ^llx^al] ^Lajaill 4 __llaa]l 3^ (Jj-^I-^-II ^>al-lA]l 3 *^) 

“s .^11 3I jjl Aj^I^-qj uj! £. JaaLa-i La-a ^i^*,ll ^)Ln 3 l 3 *^j) (j^jJ^llx^al] ^gJLajoi]l 4 > l 3 ^qll 4^ l.Wl 

3 * %95 (_^ 3 JjaLA ^5^ ^al. 3 ^ill 3_9^-5 4 3 -° 3 ^^ o -0 clia^]l Iia ^a .a_*_iCo^]I a ill ^xt)j]^lj*^a]l ^)jjl^]l 3^ 

A-j^)l 3 aill A,*lj. 1 »,*ll ^aj^jJ ^ 1 . 3 Vlll llA 3 -0 3^l^> ^^Ac. (Jj-sa^l Ljajl I’l’l^l .clili 3-° 3^^ ^lAl ^a (J-al£l]l 

.tiLaiilj ^rlYuj.)! j ^a .%100 3 j^ ^ Ui.i'ij 3 -al£l-a ^aUalll llA 4 Jlllljj »( 3 ^ kJ> * 1 " ^»^Lkll^ A-illUl 


j^)L)aj]l I_3 (^ J ^ a _^ ls^ (^ j!) "^Aallll" i 3 ^-^! 

_Ci oil_ C-Lj ClLa3 111 43 ^ 3 ^^ Ax.I_uj 20 ^j-ll^^. IgJUjal 4_ ilJ^'n -J 4 3 ^Cll ^_Ca^l (3^11 Aj^)D^ ilia 

1_II 3-a 4llll^jl olC- Ixj .lijlLa ^iC. !^}-a! ^^^a 4 lA 11 <.✓*>! 3^C ^glll "^g-llllj" A-,aj)3^i<a LaCkljaLa 

_Ca _ j_ oCa! jlilll «CJj 3^ es^ ^u/»"iui .LaLaJ <allk-a J-axIlj AjjUaJI IlC 4^J^)ai3lj 


3 I ^ ^-qII 3 ^ 3 ^ Jaaa <C.Luj ol-a £-^)jai! (J^jCj 3^.cll Ollc.1 (_j-]c. 1^1 jlfl ^gil A^LCaVlj AjlUII o«La]l 

(^3] ^alc. 4__L^.J (_^l 4 3^Cll ollc-lj 3^ *^1 AjI-aC. ^J±l AJj^L 3 ^^ 4^3 Clllc-l^a dllA 3 j£j V 3I 4 * !•> j <l\j ^1*1 
^allVn*i\j lajLai Alj*\ Ci^a ^C- A_j 3 'AaAI 3 -J^ U^ J ^3 ^gJj A^LjaVlj .^ajI-ujI oJLal L^al.W'u J 3 j^ A_j 3 J-a ill 

^.1 J^)^£JI 3I 3VI !l ^ ^_Cal ^11 3 -0 ^'. 1*^1 .^lljtll ^Lj^ll ^331 (^gAc- l-Ci*J ^ill ^IjVqill 3^.cll ^alAaj 

^1 £ 31 ^ dJ 4A j,\ilq‘ill ^.1 _J_>^]l 30 LaLaJ 4 <al"iVi (llJ^. 4 aA^5-aJI^ "^iL" 34 ^ Igi.^iIVn^i ^3^^ ^CjLJI 

.4,q|*i-N < all a31^j^' SJ^VI 4*^^ 3-^-^ 3L^c-VI j 4 C 1 l.ag.all (j-ailj 3L®jal 3LalAall 



JojUlaII aIaL^JI 3x^ 11 AiLiJaj £a a!1 £a iSj^S 1 ^ J* x>?j (J^aaII j^A 

I^Jj Ia£ j.1ju (jl ^xjLoij 8 Clil j V (j^AJ i^}A .Ij^aIIj A^^) Via 11 


Rotors 



_9 o^)_A3J c > lUVj 1 <jl V] t a!1 ^ V'iIVaII £.1jV1 (_£jOjoia j^A £3^)J c-l^^Vl l^A <jl ^t -_j 

Ajcnlaj l^A j t Jj£l AjIaC. ^ uai i** n*\ j l^a. o^Ju^a <j j£j <jl JajLxAllj £jLaj]1 4_Vjaa]1 ^Ic, c_l^.j . $.ljJl 

1^ij£ IjJVj l^A _jy'ix,j . ^)j*s.a 11 ^.Ic. A_^jJ 90 Ajjl^ ^"\\\aj IaIaj A^JajoiA 6^)1 A^_iij-a ^ lUVj (Jl^Jl 

. c-LiJl 4 jIaC. -IC-Laa (JaIc. qjVhjj aJs^)Va aJIj ^9 


JliJl ^9 La£ (j)l (^j\-ud]l ^j)A (J^_ujl £.l_ij ^j^A_ll jjS>AJ 










































jjl jlll j-a V iJ cAjLlaia^-A ^3 "^jjilj" lA^)^i ^llll djljiuijjl jpll ^I.^Vuj.)! ^g.^ll j-a 
aiA . dll_jjlujjjl jpi! 4 Aj*-ajoill A_jjjo t" 4 _nLoJl A-ajlidi" ^Vu*n ^a-ial wVill j-a jjj^II *1^-1 (jt 

^^—jj 4 till j ^ ViJ ^jlUl Jl^l y* cJ^> l^i j^i V semiconductors j* -u^l 

. Lgilil (_£i-a j-a £ j^. 4.1ll jj-a jLj £-a A-l j'l'S. a A_ijL^jj <LajlLa 




j-a ^-^ill I^a .%300 a u^'^i jig,-^11 liA o-° (jl (j^-^ “Litz" wire " jjJ" tidjj ^t.vs'uJ jl 

il^LuaVl i-a i‘y& tillj ^JJ .l^jJaJLJ ,*-a L&liS 9 til^yLujVi /*V^ ^p£l jl Aj^ylj i^.1 A \\aC- jC. jA til^Luj^l 

1 


tillji ^aJJ . IgjJaxJ £_<a Igiflj tiGLo^i j>a jjL. ____ ^-„ , 

til^Luj^/l Jjla ^pJXJ lijC-i 4 t_li^. ^Jj Lila. 


til^LuaVl i-a j-a till j ^aJJ 

1 ti 

. A g -n 11 


-Or-- [ 7 -7 ^ -Q J - or- O -J -— 

4<Laj^}ll Jajojj j-o aiji-a-all liJ^LujVl cll^J IaAxj 4^lfLa ^p-a 1 til^Luj^/l ^ 

i t_. A g -N11 cjl^)ji Die- A_aj_)ll (Jjaj ^ajkj 4 jjjjl^ill j-a ^a-o 50 i*J ^^Ac. ^\ 


A-gja. tilli jp> £±n ^jxji .-^_— — -—o-f -o^^3—--t-r- (-- —r C5— o?' 

^ xj.i4\ 1 Ax-Luill oj^lixl Ajo£L*-a jl^)ji A_g_^.j jpAoiall ^.V <C-Ludll oj^lac. al^ilj 


l^VuJ 
















^aLu a! ^ \\ Lajjoda j-aldllj dlLAI ^r h^-ij d n*s.j ^}dVI J JP-all jlJ AjLat.ll ^aldll j^-aJ 6 Lid (Jj^Ja ciiluj 

dll jl_gj ^aL^Jj ^ajd c4jl.ax.ll fid j-a c-l^dVI dj . !^£a j . ..(JLdi]l ^aJ jj<ajll ^aJ (JLdAI ^aJ ji^ill A^jd-a 

^a. W'dj ^aJ . ciLLujVI Uu*\ JJ^I jl jl dllaUaill LS^~* ld.J ^ U*aj3 1 g,*>>3t, n AJ jlLll tiLLujVI 

dil_alll j-a ^ j^dll Id .c jld djp jig jAl u^i*\ ^jld^]l j\ Lt_d j\\ <dl Ajl-ac. ^^a ^j-aldll (Jj^ll Id 

fil daL 1 g_Laj t^LLuil Aj^Ij .id I jlj (JUjj .£jldji] A-iiL^d]! j Aj^jLlidall ^j-al^dll (Jjdli ^1 c. (J-aatJ 

.Litz AJUill (_£ j)±ula ^jdij ^r,u/i i (._filial -d.1 ^ 


. djujVlj (_j-aL-a^JI ^lc> (Jj'Wi ^lAI cillj Aj-ald tdlL^UaAlj (J-aLdll dc. ^jdJIj A.)aj*s.ll .idl c_l^.j .'jjJ^J 
A_ia£ jad C 5 ^] A_iilaii]l IgjlA^j jiJ ^jjL all ^c,\ j AiLLall j-a aLIa A_ia£ LS^ (_£jAdi Ajj*\ /dll Aj^Uailli 

ji^.jjdA jld dlLjUaJI (jdxj j\3ai tl^dd ^aJJ Lode. . jj_>^ 4 -J^d *>. 3 > Al J dj jldll j-a fijiJ^ 

jl dll_J^Uaiil j_daj .La jlda S_jl_>^ (_^l (Jjj-a^. J^j^-a ^)l_^dl jj-a^j jl jdaJ d n*\ \ Id. ^jIvn Idj 

> 

jl 1_gda Lilia_A ^jA _Lad d cillLl t jij£ JdL 1 & ^ jl Italia 3j^ c ” iWui 131 jjidj jl 

(Jidu ^a 3 c^ULl i £^)ldJl ^j-a Aj^UaAl ^^dl_^. dujV 1 L)^ 0 ^ * (jl^^H £ 1-^-il Ail^Jl ^ij d^V 1 

.dlLijUaJl o^A ^.1 £-a (J-abdll dtJ Id^. dlid 


*>"dl jd Jj^l (jl L_dljj]l Uadi (j^-oJ ^''^^^d^lj" Sj^.1 ^.1 c-ldj did lil / ja) jjJ^j 

lj_d^. I^A A qj'q^ll ^ .<ad^]| 10.000 A£,jk* ^Jj (Jj-aj d J t J.W.a Ac.^juj (_^jjjai-a ^3 ^q’uxij V 

jjUajja l^J^UdLl ojij£]I Ac.^jJI o^A *>. lud da cdll^l^luj Jajlda ^a, W'u/i dd£ lil tAiUall JaldlV <ixdll_J 

.dljl^^. I^A (j-a tr’lj.a^j jig.-11 ^Uad ?.ld <-ad^JI (j-a tdillia .dll_Al_diV! cJ^ 


^Luj _d Vj_^d lAd^.jl 3^1 Ajuj^dall ^Idl j)-a Ajjc. jjl'dj AdLoill dil^jdll ^^3 U^All (jiC.^)idA]l jl 

oj_A ddld jl toLdiVI AJ^I Ajj3j <ilald dlLdad ^-l^)i]l j-a AiUall ^a^lddail ^^3 Aj^)dx]l AdJ^iaj 

g-V j A ^_j-a-Nj »Aj^ A_iauialjda dl^l^-o J^)^-a jl ^^Jlxll .‘Ig.-^ll dllj Adlj^d dl^l-^-o jC- S^liC. dlldadll 

^ _jll ?.!_J^)g^]l jC- IgfixjiJaj c. <al"iVi aAiuj^II fid 1_A jj-aldjjjil I J* ^>1 

^ _1^1 (Jl_ aC-VI A_aid ^aldll j-a l.g, \^\a) Ad\j^)^d Ac-Uadwl l^J fidd^JI ^Lj^gdll fid jl L^-dalj jdl .l^illj 

^)AlJa ^aLal Idl (_^l !LaLaj ^IdAI j-o Adlld fiddJI ^lj^)gd]l fid jl ^A liA 3^)^^ j^ tAj^ljt]l ?.lj^)g^ll Ia j^d 
"A__iial^11 _j A_ijl_j^)gd]l oj^ll_ j" 1 g jl jj^_id__i c_njaill l-lg 1 ! jld fidi j-a A_illd Adlj^^d Sjd (Ji-ad 


Ajl VI ^^La AdL^£ fija d^ 6 ikud lg_jl ^adj .WATTLESS (CURRENTLESS) POWER 






Sj*J! jJLtilf La 

4 mi > L—ulSJJ ( "4j i!y a II AJLLJI ^JJ (J*\. lo " ^ il'tK 4mJ<L> ^yo ^yiJJl .o 


Sj _a" (j-a ojm.i (j! (j^aj ^ 4^LLJ! (J!laj 

J-^ij (jj—j ij! jll Jjtill J cElectroMotive Force'A^j^ a£j^ 


j)-a A '^.'Vn (_£lll ^U^J ^ J**’S.l^.j jl ^»Uall Sij^jo]l A3l-)a]! 

g A ^clijj 4 u n 11»->1 ClA£^^-o]l (jiaxj - 4 yl i^g^SI 4^^*v ^\1 

J^i SI ^j 9 j I 2^? La l^-i *j (, I i^. Ahla t." il-s jAj (J^jJ! qc* ij! j 

al g_j S^al_i*JI _ <ixj La 1£ ^.aiTij llljj Cl2l ji j . Clil^-a CLl^CIi 

Ajuj a^-J ^/v f ^ jjj 9J ^^Jj l^jkj-a (Jl-ajdSI ^aJ i" n*\ 4 AJLoiaSI 


. CliSjH jj^y* llljj (jjjill Uai'i Cli]l j V j . Clil^ja 


jlL-sa _ a (J4JJ A J » *i j^)fr£ll S^^JI Aaliall (j4J 3-aS-Vt V (j! Itjlc. L_l^.j 

jl $.1_Jjg.^SS Si_ S^aSI 1j1joi]I jl ^Ijj]Ij (Jaiaj1i 11£ A_i*_nlall S^^-ll AlUaSI 

L5—* 4^ i" ih,Vi ^lill Aj*. jj j^^SI S^^VI (jV 4Ajjjill dlLLa^-all 

j)_ a (jiajla g ^ic- iJjj-a^JI (JaJ (j-a AiLLall (j-a ^Jl 4 _^.L^_j S lie. 

jllx^all ^Ac. Sl-sux-all AjldiiLill (JjLuj j\\ A_^.l*Wt V Ls 11aJ 4S^)^JI AaUall 
^)3j__l3 l^ll jA Aj ^ AijJ^ljx^aj^)^£JI 'O*^' jj-aj (_^i]l ^jjall ^j^S . 

j! ^1_Jjll l_j^jA .lie. I ^l_i] 4 ^AJjaiA fi__>^-SI AiUaSI 

.l^jjiA <SI_^. ^ 


(j— 10 *>" il w»*i i^sj £y c. SjIjc. ^a Uj J-aj^^SI Vacuum ^l^>iSI (jl 

200.000.000 J!j——aj Jlc. i^. L5 ic. c^j4^4 i^tSlI 

a—jjIjj^£ ftjb ^ .pure zero charge A^aU-a ji^-a ai*JJ A_boij c2ja 

4 ^g'>SI Clili AJ ^>^.1 AjjjiiSlj "A, W t*)" A_xua (j^a^>U ^jnat.j 4Ajllc. 

.^1 ^all Ajjaiillj non-zero "lsj ^a ^jc-" •> aJ ciia^ll aj^I 

e L_ki ^l^^.l (j-ojJa ■IfraJl ^_3 (JjLs (3^ ^4aluij Lijlj AJLiJI CjLl^)iaill 

A_Sj£]I _Ua .AjjIj^)^ A_ia-*jj A_Sj£ 3 C 4 4 yl Jaia LJ^ -0 

<_5j—51 J—axil Jaii ^U.jIjI ^.;Ja'u,ii potentials JJ^=JI 
3i_SSll l, j charge "a^II" ^^isai ^xll Jai^ jii . f lkill Jj 0 Uki 
CjU.j4I" j a_ijxj la j ja.j ALL. !>UlVia 4 charged mass "ajj-> >*41 




^^5—ill scalar electrostatic waves jj&Wl 

.U1 ^1 jill 


^l ^^Jliillja t<ii£Jl "^'l^ill" c* )\ k»i (3^*^ u 

o^pl_ 9 _j_ jc-j "Aj^VtSLui" 4 _ 1 L^. ^9 C)j \,!**) ^ w**i 3^*^ 

-F — ^1 t4_till iDVn 4 jl 91 a 11 ojall JaC- ^1j ^aLiilll ^j-lc. 

^— ^ajV' LS —c.1 jail a 8 >'l 2— jijj —i. j—« .(ma + v(dm/dt) 

^jj_ j ^Lj^ll >11 ^ ^iLjal 3ja iAIIaj 3 !^ c 1 ,\*n jJ^IA x-a j 

^.xj^J-all ^^JjolaII (^lAljill) Ag.^11 ^j)*Uj.i a o^IaII ^^ja ^joiaII iAHa 

^^C-l^ill L_3AjA!ill ^Ic- 4JA31_^a] 1 ^jj .^Uaill ^^jJajVl (^lAl^all) Ag -^'1 

j 4 _j l_JjC.^)a ]1 AjI jll A^Jl aIjJjoj ^_i^j-all ^^^C.UjVI) ^C*IAja 11 

^_3 Ia£ . ^4_1^a^J1^ 3a*-H ^C.A 3^.1 qa <La1La11 S^jjAII 

^Lill j j ujIj L±a3 (Jj t^jl^A ^1 <ja 4iUall ^±n ^1 ^A ‘3^° 

!Ia1 ^ asIaII £-1 jail ^jaI^II ^JLxll a^JLj 



jIjjjVI (j^y h 1*4 ill IjjaJI Ijgj (JjjLuJI ^ySJI -\'i**>/ <_^£aj 

. L-jjjjla jJu^aJ 4uJa^yu Jxj ^ IjdU ^JLlhJI ^ *4 < \x, II 











o 



aL<j. )asi 4 y ft j yjjVI £ fJ^n ^_l// ^LoAx^aJ! t. "'ilyya j! 

4.jy3^ A qI~iI '•v 


^j t^Aj^ll^ (jja^^-all (j^?3M (jl J1 LiA Aj^Iill L-J^j 

^ ^1 ^-JjLjIaII A_ial.L-a>aj \a A_!jL^a 

(Jj^Jol_£La _jl_£al (J1_-aAjj j_ij <jj_^.^)jjL jl (j^illiaj ia^)^JI AiUall 

a-li-l^ii a^^Vl j lg.*i<a 4 q‘m.aH dAj^laiH ^j-o 4_jjl iiJaLj^ll 

a-V jjA O -0 JS A_L^iaj Aij^a djl*_^.l^)-a .btJj .L^jujLujI ^Ac. (Jaju ^lill 

C- (^jj^jai_£La £_£jl__±<a L_J^)jJa ^j-a V>Aj Ail (j-ifi t^jjjjjoll 

A alia !Ajta ^1 jj I^jLj (jil^LJI Ia^AjI a^_^.SH a^A Clj^Jal tiajL^Ji 

A_Ijl_^-a ^jl LaJj .A_ijlill (Jjjjuj^Lo aJjLx-g ^Ac. A-aAxj AaLaxi a^Aj cA_iJajli 

a^J.!* Aj'aC. IgjLj L^jJalj I^j t^jjAAli^-a <jjA±ujlla i** .13 a^A 

_ A\ aLalxAl (J^a A_ujJjoi^A 1 a^pLi-all a^A (J^yllikl ^aJj l,q Ujj.<a 

.a^)^AI AiUall VuA (JjLujj ^jc. di^all (j-° A-i^a 


A_aUall J_JjOJ AilaLLaSI aljjjAll ^ AjjjJ ^ ^sJ 


^al 


1 _a _c. _A Ua L—LujIIa]! ^a j.}JlJj ta^J^C. (jl^L ^ Aj.^jtfi'l 

aAj_uj! (J£jJu ^Ac. <j£J t Clidal! ^j-a £_£^)ja]l (Jl'V^all IAa ^3 iaJjJallj 

. Jjjli^Al ^ llxjuJ A-ljgjail cillAj cAjj^. 1 j 
















o A A^-Luli ^jji ^ya 


.'<-/{JlJI 

% 

&\ _^-jl ^3 (JilxJJ c. qj & AiUa (JL^a ^j^>\Vuj.n <3Lla]l o^A 

V j C I'n'In i V t »‘ u*vj ^3 ^A^ 

\jl ( (Jj -0 A ql'vN.a £ LgjuAj )-> Hj.)^ 11 I ^A I J^Lui! i ^.^LJ 

Aether "j-Ju!"j cjun^ '1 chi "g-^" ^j^JI ^ prana 

"1_j-oj-o" jl illiaster "^j _uiLiil" AiLLall o^a ^Ac- ( 3 iAalj 

gjl—ill o>ja ^ Paracelsus "• jiU jb" <J*S c> MUMIA 
UJ—s" UjJ —^ J —& c> ODIC FORCE "CjjVl sjSIV'j 
ANIMAL "Cul jj=JI ^i.ni Hi i* 1 1" j .Von Reichenbach "^LiiA'j 
.Franz A. Messmer " j-jj- JjjjI Jp' js" t> MAGNETISM 
J-A <>_ BIO-COSMIC ENERGY ,11 2Li jSII AUJVj 
ELOPTIC "^jLV C-aLUVj .Dr. Brunler 
AlUa"j .Dr. Hieronymus "o* jjA 1 jjAA Jjs ENERGY 
Dr. Wilhelm "JAlj ^j 1 ji&A JjS ^ ORGONE "jjij/J 
Dr. "jL-aA" ji&J-J o—. X-FORCE s j3"j .Reich 

- -ja''"'^A j s.AjA/ 1 j* 1-A <ij^la ...Eeeman 

iClldl ." il O. l-i. A JSA. J_yct ^1X. j£A_l AiUall :> A ^11 jIAjB . ^jjll Lai 

• f . W' ' J-A <> NEUTRINO SEA ">ujsijJll j=J' 

jJ&j-J J_A <> RADIANT ENERGY "aVAII a!\U\"j ."A j*j 
FERMI SEA "^-ajA .Dr. T.H. Moray 'Uj>» o^.y 

J1—=A'j .PRIMARY ENERGY "V^lANI CALUV'j 
Prof. G. "t j^LA . e " Ji j- TACHYON FIELD 

ZERO POINT 'I 2JAj aSIL" Jl« ^>1 .Feinberg 

GRAVITY FIELD _Al 2_iUJI Jl _.ENERGY 

.SPACE ENERGY "2ZLiAll 2iUJr .ENERGY 

J3a■ ■■ J JA1 ^il\ AiUall oA .l^jlj AiUall oJJx!1a]I ^.AjujS/1 



*\\ AiUnll ^ •n- H ^ jA La 


;i-j/ 

fcfiJ_J^C. dlla_ ujLia ^3 (Jl'S^all I^J AiLLall (J jW<a C > L*i*\ ^aJ ^1 

1 4 -N. jTl\ l l ** n l ^ j) 

u—o Oliver Lodge "jojl jaJ'" jj^jjaall Ji 3 * 3^1033 — 1 

.lajUoa^ 

(j-« S. Seike ^3 j^aiasj^all 3^ ^j-a t^a/inls 108 x 8.8 — 2 

.jlaUI 

Rene L. " Jli . 3*3 ho" jjjousjjall 3^ ^ *3*/3j^ jlaL 250 — 3 

.L*jj* c> Vallee 

(_£ja^a jal .1^.1 j <jla iV‘n u J ^3 Sjjjjildl ClilaLai^JI Cli.1^.1 j 

_j 'll 5000 1 g,Vnj (jl AiUall (_$J) 1 ja AjC-l^all AiUall ollA 

aall <_j-a 


JU" cs^* c —"jpaVI" L^-j c ** A'jftj S^)£aa 1I ^JLaVI c^«^j 

La 1 jjj£ .^Jja-al£ Ajua\^. q -a fjlx. jAJ cHal Pllthoff 

^jj all dilaL j ^ C!aa^3 djljlilkl j L_ijl_^a ^Jc- 4_lLal "c_flj^'nj" ^£i 

^j <Q ^ J *1 (_^l Jj) ,‘N_J ^)-a ^lall )t/T\ A A A k A dljl^ *.' 1 j'N \ ^Jj^juixll 

^)J)gLa 3^ CllJ^^.1 L-J^l >a^A c-Ljaall ^3 4-lal^ll AiUall 

(j_ a (jl£ c^)ilk-dl ^ S^^all o3a jlilkl J^l qjaj . ^±Sj "^11 IfLaLLi-a" 

^j_j_^aj (^ lXi '“ <0 ) 3 ^$-11 L}* 3-A^lL lc> lal^-a 3l^ 

c^l Lj 1 A 3j^)x-a A, \t. jjjLlax^adllc.lxjjjl j\ CliVl-^-a (_^l 3 d 4-fJ>^ ^ 

^j-a ^-^a-dl c-Ljaall I3 a ^a ."(^Ll^li ^_)-aaa"_ j c_fl^)xa Lg ^1,W'uiAa 

t^^jAuiLuj 273“ (^1) c —^ A-ia ^aj-aa ^j) Jj ^1^11 

^IjJIj ^)j-aLl*JI < > _3 C ' S-^J t> ‘‘ U"^. 1 ^jJai^-La o_jl^)^. ollAj 

4-jL Cliijal L_jjl^all d^A 

^)Aj-sa-a ^j-a ^A j tl^a-a <1 jIa ^-a-<^ tillaA 3^ i^l^all ^^3 <3lJall c^ iljc. ^j-a 
jj\j "c_flj^'nj" jja£^ll Igalj jLal La lalL^j !l3^Llaj ^ t, *ijLlax^a^ac. 



.(jlill < 3 Ual seething cauldron .j-JI" 

^sjujI lgj\c J^Dal C^ij-a ©_jl^^. <^.^p ^3 ^ jjJa^J _jg..)a 1 <3\Jall ©JA jl Iaj 

o*ijjll *Ld*ll Uiij cZPE J zero point energy " AiaSj aSUo" 
J—^jp .PV J physical vacuum "^Ljjall jiII "—j ijjUj 

I <jjLa^. A >jVi Jj "jUli " Jjj Jj^" jJ^Jjall jt-dUl 

<J^3 Aj& tt) ^y^\j c. lxJ~*3 ^3 aJyd! Qjs7 II A Afl 1 A^Us 4 iaK ^jJ .. r 
"!..(jLJp AajJ ^xJLxJI LhlJ?j~\*> (J*.y!^ La-i 


_jAx-a_ a £_ a j£J iAjli^a ^JC. <jAl j £a (JaIxjj V LajIj ^-Ja! J Ja 

f\ _kj ©JjLaa] <jsI£J 1 ©^pall l^jj] i" n*\ \ cA_1a 1^11 © Jll Ja JjU 

i" jpjSfi" (*j &'^ a q'ly^llj SjljjissJI ©Jajll jj .ajI^aII £.) A y 

© J_all C<Jjo1 _.llaLixAJ^^]! c4_<JjulLuiVI AjUjVI Jj Jalj 

4qti^ dil.^uaVi Jc- ©Jjc- IJ_j ^©3jAjoJI <jjJI © J3Ij t<ijxjJa]l 4 jjJI 

* 4 t*>Q ^ 4 'o \ X~ij 


ajjIjjIujI CjI jliikl ^xj Nikola Tesla "^Lujjj V Jjj" Jaxll JjJI 
JjL^JLS Ljy ^ .7 . ^V/ jL" : JjL *1891 f UJ! f li 

<■ ">*\ 7 jj. • £■ J ©J>/ 4-LujjJL 4 jLs7 SjLa£^ (AjIaAxJI ^ / xxiy^U 4 -IlxLlILj 
. w .. 1$ ua3/<7 xxi/ j^£aj < jj^> l// ^_yo i±ILc- Sjzfijj ' V 1 > 

1 _^jl ^_ 1 c. jlk-dl JiAJ (jl^ IjA j 

J _ 3j .I j'aC. A '^.axi ^A © jLiJoaII (Ji]j£j *©^)^JI Aillall ^ga^l, VuJ 

L_flj _uj t©j_jjc. JLi^l ^a j ^jl (Jj 3 .." iCjLlojUaII ^IjIS 

^A (jl^A (_$\ i^ja ©Jj.W a _J 4 C. ASlia ^a^l,V uj.iI ^ja ^jLxaJ^\ ^j£ajj 

"..<43 


3 (j^AC.Aj JjjjUJI j) JjS^a^aII ^.IaIxII Ja 

?" _J l^-llj ^Lola]I <4Jj£J 1 AiLLall ©JA 


:l^Ij^JI 

AilJall Ja JU-dt 1JA ^y^.j Aqjq*\ 1 c>Ia1x]1 jj^ x ) 




JAMES CLERK-MAXWELL Jj_iK _ 

_£ll ^jl S_J tS.*U*i Vl-all aLui^yU ^Lluullj 4ja~N <*-l±La dill .jLo cilljA 

Prof. I£^.^a 1I) Ij^AUa jd^l (_£lll C-ldaall I^A ^3 

(Paul DIRAC, N.L. 1951, deBROGLIE, N.L. 1959 


^nxdll ajjJ^II j ^j .." :Albert Michelson "jjxulliU djjJI" _ 

£-o) ",,jyu$\ <jia3j Jj ^j^ladxa LdJ (j^»l3 td^l J] 4_i3lj ^^^A 

(J^l d ^ja ^lljtll ^3 ^jjjV I di_j-a ^jc. (JjjjuiaII 4 _ll ^slxll 

^ 111 I 4 /u^* *' Aj^^ll" ^sjujIj 0 ^) <J^)^lill ^3 4 l£^ldui 

(jpjVI J duijl 


5 JA JLVI .." :OLIVER LODGE "^Ojl jLlJ" jj^jjJI _ 

"..lals 4_ilc. (Jjj-sa^JI 


c ^ .." :Albert EINSTEIN * jJI" _ 

jjU 11 a jjjVI WALdi lljj .jjjVI ^ajg a*a ^2L-al ^Ull JI^JI 

£_£jl ±a!I ^jj . JpS La^l Sc. AdLijdS A_ix-ald (_^l ^A c-ldnall 

4_nx*i_ill 5_J^lsil u*i*\ . ..o^lajll .1 a £-a pyttiU V 4_1jujLujVI 4j g ynl < Sj < all 

^gUjHj 3JL>i3 t^gdcoll l-^-Jj tAdljjjS dlljj-ald ^Ic. ^Idaall 6 <LgIa3! 

C-lda all ^jjks-x) ^3 ^bdl AjuaiiSI Aj^ial c > n*i*\ j . 3^^*j £)a 

"(j3_-iS'' 4_x-al^. ^^3 jidliil .1111 c_iUad (JjAjjs! 11a) ",.j£u$\ <jj3 ^ja 

^jjlliuj_111 <j\j ^£lll (jl c_L^.j .1920 ^Ic- t jLil (j-o ^J^AII ^^3 cldljA 

^jC- 3 _jxj <jl (Jj3 jy liVI ^J)g ^ ^Adaail 4331^11 Ajldll ^^3 ^aLuj 

.^g-ojji_ s^\ ^imi i^j^o.a ^jg a^n Ha <ji ^n^v ^ 13^0 

.(^jjll^j ^^duij (Jdall cjl3 Jjl'uiVnl ^ji ^1 


^jj_ 3 ^> 1 *j ^jj 3 _IIj (J_J_jj ^glc. JjU^UJI ^jj^dVI ^.LaIxII _ 

STARK, N.L.; :,>—. J-X 

ARRHENIUS, N.L.; A. H. COMPTON, N. L., P.E.A. 
•LENARD, N.L.; H. UUKAWA, N.L.; F. SODDY, N.L 



conservation of energy law "a ilkll a _lj rj . yjl 9 

A_filial] A^a_/\\1 j a j* OII oll& J-oC. AilV 4 u.;~illj Ali-S-^ J 

?Auj£]| 

;«/ 

virtual particle ^—^=1 J^\ 11 (_j-aL-adl ^1 ^^Ual 4 j\aC> ^jj 

4 . 4 g! til l 4 \\i 4 1 ^ 4 \ 1 Q \, 1 , 1 ) I ^ in. 4_3 ^j^x«a 

C5 —a A_isl—jaj aSU aJ ^Ua aJac. JLgj emission c^a ^pUaVI 
a.ia£] ^Ua ^liikl JIgj absorption ^j-aL-adVI aJac. tjjSlI 

I^A C5^ ^ Uj.i'N j . (j^^ll ^3 AsUall ^ja 

jLoi—£ jVI (j-a LgjL ^ ja neutron cjjj^j^ill c) . jl j-gI^Aj 

^9 ojl_ a]! t^ys Ajtia3 3^3 (I jj . A q\‘*rS .a Ajj*sdA Ajpfll C* iIajj.j.i'n ^Jl 

< PARTICLE PHYSICS A—oJail d w ll *Lja 

_J ^_1c. AsUaH A_ijjj-aA ^)ajjoiaj ajL ^A 

. micro level^ 


t ^ (jl^A^ (jLg^) (^tjJaj Jll^J (Jjaj ^£j 3 ^^jouJaljiL-G l3a3 (jl 

JjJUJI ^jjjIa qa (J^3 .Aj£Loi]l *Ljg£ll i^ja Ajj 3 AK »xi £_a JUJI 

1 .1 L q'i 4_SU o_^G ja jx.a di9 (lilLl .AjL (jl^A^ll (JliaLlj L_aL 

Aajjj-a_ a J^nlaj (j^-GJ V tAj^U AjjLj^^I A,K ^j'l j ^.mjLLxxlt 

^ !ill dl jillj Aj-al_k]l d^t^ll (jiaau tilliA j .AsUall 

linear ''A-ijauLLix-GlI AjL-vll" (jjjls (JL>^ t^-is caLli ^^aLixJ 

.ASUall ajj y^x a jjjlS JJ AildVL magnetism 

■ ^3jiL*i (ji-GJ c^jlj ^jjuial-li-A AJajoil y tAjl LgILL t^lx3 yi 1a I^Aj 

^(j] *^_stiail ^^aLjaj A^l^. (jj-i L> ^jJa^-G ^3 ^^jl^-G_j 

_1c. Aajxj o^pJI A3Uall ^d-a cJ-ifuj Aq yAll o^A jjS. 

tu 3^11 (J-*iiij ^jjjUI ^l£ ^al■ W'uJ Idajl O^Gi' (j-Gj j|*i^k aII o^UajJu 

(J^l_ Q A CC_liaa]l (_£jl_^.l ^gJoLlIalix-GlI -^.11J ^j£Luill ^LlJ^ll .Ig.^kll 

.oj_^J! A_sUall lAdj A-JadjJ i *^jLld-A 




(Ja l AsUaH _^}3 jA«o A^_^Jli 

Loj 31x3 Ll-ol IaI t"..^xj.." IAj£Ij (JfLj jA L_llj^Jl ?LAaC. cAIIa (j^niaj 

(3~—^-OJ I_lA J ?-oVi AjJ)X»-Q (_£A-0 '. ^A (J!>2! . £.lj^)js]l A_]^ijj 

Ll^A A^ill (jl£ ^] C5-^ l^JjJaal jL .V'ViC .\ j t A q\"iA. <q Ajl^Vi 

1_J-OC. J_o3H jL^j] 1 .g.IJN Aj£-0j3 cCIjLiujLujVI Jajudjl Jj AjXJj (_5-^ t-OJ 

. Ia^. (J£jadj 


AsUal! IAa-o A_LoIx]I aAA (JjxjAA Aj\-qC (_^u]I 

A_jjlilill A_.." ^jl_ j AlijUlii A-iaIxII A qjq*s.\l AjJaSlA-o ^A 

?". . (J^DaaIIj All^JjabO ^A A-0 j1a]I 


" a ikJ ) 2L-Jiftl"._ j 4^ 

ji dj\_jjjjjjii ji _ii <31 


Lo ^ic. (j^ilajj ^-o3M (jl£ ^ Iaa 

>-^Vl cjI— closed systems 

.6^^! ^gij . . AjjIA ill dA£^)^-o]! 


tA_ jjaII ClA-oljA _11 A _ jjlalill A _ (J3Lk tAx_nla]l Lil C‘ aa! 

(jl_J t(_£^kl Ajxdila jAllio (j-o lA^iC.j ((_}jiAjai]l S^jI-AII L_i£lj£JI J 

oA_A (3^1 . (3 -0 ^xj^Jall <^3 SaLu^A-o "<-oj!a A-AliiL A^^^." 31x3 cAIIAA 

^ 3 l$At (_£ 1 t'A_^.jAi-o A,-oJ^a'ii" (Jj-oj _jl ^)-oJjuAj A.£_jVi-q11 A jxnJall A -qJViVI 

A_ jjaIa. t A_A_allk-o CllVl^-oj dllSUa £-o ^)-oAjoi-oj ^jIa (Jc-lij aJU. 

. ,1a jjc. j 


Bessler "_jLjj_aj" <a]^^-o (Jj-o tLAUilj caIjaI ^ic- aJj-o) <a11aaj 

^Foucalt Pendulum "caKjs" JjaLj <(1717 J] 1712) Wheel 

_j_<;^'l q-oll ( 3 ] .(j^a^Vi o -0 a_^a!a sjaj (33Lwu ( 3^1 aV^ 3l£j 

45 ^” jW-^ Jj ^As^j "A^IaII Ajjlitll a£^^JI" cJ^^. 

A UIaUA I a] Ix-iLa (Jj Vuxi-o jyixj lAA j cA_LklA]l A_i-o£JI (_ 3 ^ 3 j AilJa A_ia£ 

3^_ 45 ^ ^)JC- A;Aj^ A3lia ^)Aj-sa-o A^^.j 

A_jjlilill A£^pJl" S^jAUa (j_>^ CjIaIIj _>oVI i^A .a£^^J1 ^jIaII 

.^Ajjl^^Jl IAloIAja]!) a. i^s i-o\. \) A^-o^jlli (3^1 (3 c. "a-ojIa3I 





o j_^ ^ V1 c. 1_ijj ag^ ^ j ^3 LiujLujI ! j. -Vir- j/'-.'' 4gjl.l]l Lajl * g]l I jig] 

SJUal] SJj^gll 


cosmic energy "2_jjj£]l 2_alkll ciiU_Aa_«" Jgc. Jg*j l-M; *' i jV 

SgjLiaill iiiyii .gravitational diodes "ajjaU. tillage" J pumps 

dNl_^g 2Ja_uil^J ]_^ggA j l b A . 1 ^ L&^j£jp ^j£gj 


^aj_-igjAjjjll dajl_ig ^—fllajj_j£l ^aJ ^jl Aaj (^_9 j . 2_j ^9 4_iagl]aljig 

sa! ^ s j^.1 a ija.j j»A*i j'jg J\ Alii, a*j ^ NIB J neodymium 

. <jjLgaall 2jjUa]l AjlgC- ^jJc. aLojeNIj SjjUni] 


J—^aUJl tWerner Heisenberg "£jjj1uuU> jjjjj j^js jjdl JjL 

:?.ljjjai] (Jjjj S jjLi. ^jJc- 


(j. _£7 . 4. _ hlLU JaJbL&jl ^ya AjL j£lc-1 .. " 

g-g-± <i7/ ^ £. ^yo L - ^*^73 cJ*^ *:^' u ‘'' y ujj a [*• M 

"Energie im Uberfluss" by Hilscher, 1981. j^Jf 


JJf 


S^liC. l$j| ..AiUall ^kiA (JjuI. ." 

R. Buckminster Fuller 


eLjjjial! i\)Vn >a' 1 ^JbJI ^k C' \\yc- 4jJ .." 

LaliJ .AjjIjuJI j <_ja CjIaJjoi^I] 4_aj1j 4_ia£J1 

^ic. C5 ^1<JI fAx \I Aaixj ^akxJI ^ 

p\x\\ <11^. ^t> fi^A . . . .4 ,\jV*Uj.IA ^ju ^3^ 


John W. Ecklin 





jxx&j j iSij(j cs^” o^dlx-G I_3 juj ^ ^\^AxJt .." 

ju^uiil l^-o" Jjaiaj ^ ^jjluiaj ^3 i CAPACITOR 

MAXWELL’S DISPLACEMENT CURRENT " JSB 

tcdll ^«g V *dj !!LgLgj 4_i3 ^j^^)j-GA-G ^aA (_£,l]l CllS^I C5^ 

".."iijiujr 

William Whamond-Canada 


^j-G A VN A ^g-lc- (Jj)Vl l^i! ^A "A-GjULS! 4_1a 1*JI <LuDjJjjdl" (jc. 4_3^)xj Lg (jl 
^jAx-sa-G ^j-g I^A AUAj <*—ilj^C-VI (jjjJa3^)J ^lijlj^ja 

II_A (j_^Al_ad CjU-gU. oIjLujIj ^jaiaIc. 1 »>ijl <dljA j c<aLLal] 

4_idUJI AiUall dA£jd lx.A-ajl <dliA j .4 _ia1*JI ^jLgj^jj ^jLg^Lg ^3 j-Sft 

liA j to^aJI AiUall (JjLiL *»" \ (_^l ^dl ClA Jxj.it-y 11 oJdtldl 

UvUaj Jla-d! (JaIxjj V ^jJI 4-ia j^y 11 CjUAH ^, iTu*ij V l».i3-i 

Lg 11a (^>^1 cUiL*Jl 4 ylx^dl 3- 0 <_gA a_i-gj£^J 1 *>" il -ytVI <jl 
Ij-gc-LiL jL q^ajjLg ^a 4_iaj£^J 1 S^_a.VI jjUl jai^UJI 

4_aj£^. JLaj 1 jy n«d Id ^-ujLujVI -U^dAI 11 a ^ dll£^ul]l ^JL-sa-G £-g 
^^ jl 3 ^ 4_l3 djjjjVlj (j^iV^l dlxll 4_djj Udc. .LujUuI 

3_c_fljjoia LgLgj <j^1a 1 Vn Udc. c4_ia 1*JI Ajj^iajj <ia^G 

_lilUj LujLujI <*-AujJ ^j-G <dl_iA (JAll 4 j^)^ 3 ^jl ^J-gAajjV I L-^ 

^_J_x^al 4_Gjdj 4_ld oIa . (jUuull ^aJ 3 d J cJUaVI ^dU> 4 _]LgC-I C__1A1j 

.^g-GJ^l£VI ^dUJI ^3 ^)I^JaLoAj IgJjilLjJ LgLgJ (jj)A^y“tdl 


A _c-^dl °1_& ^ U^ x ) (J J*^ 

_j ^g ^ j\».qll CliVUll i S-^J 1J 

(j£Uij dl (j>lx.j j ^aAc- i> jAc. 1 jjj£j ^jl (_l^.l 3 -0 J lg d J-laJ! Alg^UII 

.aUjIII 11a Ijjlldl 111 ^3 3^1 


^aJJj ^ajJI <illj (_^dl ^JjUldl ^Uj^l! jUill ^Uaj jla-G l^LuUJ 
^gic. ^j^Lgxj ^Jjj£j^gI ^J-g c^aAUJI cJ^^- ■ W"uJ 

^—1! (radiant energy —«ll 2ilkllj 4 ^j) ajjjjV' 2ilkll 





jl _ j3l _ laL J^lxldl A-C-Iji^l £11 3xj .^1891 ^L3I AijUa 

i :, i -y" a^UJI a j£j£ ^lil Westinghouse "o* jW^AA ^j —i mj3i3I 

<3lL 3i a .a_Ia3-3I AjIc.1^)j^.I ^3 3^1 £y* ^jjjJaMIj 

£ _e_fll^lLujl a> jVi (jj3lsVL L-iix-al q\ 3xjj cJ-al^llj a_UU 3 Sjpill 

^33 a_!U> ^ ajLi^. a 3L ^jilc. cUlj^l ^31 Aujlv'vUi.)Vl Cj^J! ^Ac. aJIj3 
O -0 ^}^3j V ^_$3I d3_^^_j- 3! A-ialj^idl (_j-ajj-a3l . CllLa ^jl ^Jl 3_J C> 
.Ja32 l_JjLi13I jLuIIj (jla.Ti ^31 3llj cl 3^. J33I Ayhxll AJLac.1 

.aJ^joij U 3UJ <j£-aj V j cJI-IaII A_ixj-a ^g_g3 Ajc. c.” v W'Vi ^31 c_n£ll Lai 


A3LL3I 1^_iajujj^ AjjjjVI AiLLall (JL^-a ^3 VLt3 \_ji.s*\c> 4 

^}J-a3_ j £-h Sj—l3l a3A (J^Lk .1941 j 1914 ^g-olc- (Ljajl Ajx3l3I 

Rural "ajLjD c-Lj^^II s^l3j"—I (J-iac- 3^ 3* 3-3^13 ^3 j3 j aj 3£_^.I 
oj /Vs* ^3 Axa cUu jlS ^31 j Electrification Administration 

io^ _ii^-a ^3 A_all^»-a dll^-a Cl3lj (_£3 joi^. ^aj)>g I (j^a^xj lA3xJj . (_j-al_^JI 

qi _a3jIc.j ^A ^yn^yii 33j 4C33 jujLi 3I (_£3yl ^3 _jl3l a3c. (3ilal -3J 

.^jjJall ^_j-a jlj 3^-^V Lll 


A-aAl3-a ^aJ c^^jJaLa]! (j^ll L) -0 l> " ll nx u3l (JjIjIj Cljl'n'u3l ^)3.ljl <^3 
3>* 0 j^L-a-a ^aJj jALaji^. Jj 3 ^ I JiKjil ^3 ^ 'J-J UJ^ 

33 j .(a_u 3U3 jLja-a ^ l»^>jl (Jaxjj^ o^)£lijl (_^3]l AsLlall 

Southern "Jui* .jJ&l) 3—3' a£j— 3 ^ Sjbl ^>a ^j^3j 

a_jJ^Ij aj33£j AjUa^.^La £\a-\j c^L^^]I A3_)^ A-a^iL Electricity 

.Al31a ^3 AjjL^^I dl! 3 j3-<u1I £)*y c_ 1 ^jjj ^-ila^j ^aJj 4 dlj3jj-a 


D^.1^)_J A_^-La ^j-a 33 JUJ Lj^jJ^A 3331 ^jl 3^3 cA-ill^JI ^a3VI j 

£&\jJj Cjblil J-a^j AjJaJ^jxJ A-aj33J j 3j3^JI I ojI£jjV 

_1c. ^jj3g,3_ j (_£3_II (jj'JJ)g,3^all ^jjl-aL^allj ^j.33^31 ^j-a 33x1 

A^^^a ^)3a^)xlLail 33 j .olj3^.j ^-l3^*VI A_3l3j-a-a 

(j^3 *\\ i ^j]aj _uj! j A^a^'s^a ^aLal ^Ljajl g.lj^)g.^ll 33^3 £ jJa'uAi 1 jj 

•L 9J^ 


^jj3l ^jjC.3^-31 3 -0 3VVI l^3-a ^^g-jLu ^1 aJUJI ^3!Lal 3^^-a o3A 



jA S^)aJ! 4_ilijj ^jLuIill ^aAC- ^jl i“' A j lAA^ . g.l^)-aa]l ia^laa]l 

\aa\\ g-l^oa!! Jaj)3-v^ll (. _ ^ Uj.i1 (Jj Ig'nx^l j ^aAc. j l^Allajjail i _ l Uj.ii ^y ul 

.Ia jjlal 


_C. ^I^a Ala ^1U1I (J^a (_£_>^A ^LLall (Jla-a ^3 (J^aj S_jjJ ^tlA 

All_g_all t4n-a j.j.i^) 1I 4iLaj-a II (Jj 3 ^j-a _jI^)a1oAj IgtAlal ^aJJ ^^^lll J Laic. 

.A-ix-alall Cliajll All^jAHa jl 4 _ia1x 1I ClL^la-all t4_ia^_lall 4 _ia1x]I 

q jA _II j t4_iljjla3j <C-Ai-a (Jj^xj ^i-aLA Ail Aj ^Ac. Clill^ Cllil An^V I 

tAjlJI ^LaAlVI (Jla dlVl^nai ^jljlilal J!}la S^)Jj£ Cllajjlla ^_3 I jhaV 

Jjl^)_Aal (Jjj-a_a t..\_A^)JC-j tA-I joU^IAxa dll^^a-a cAAjIaII ClL/L-a^oll 

jl 5_jl 5_dl_ll£ <jj 3_ jAjIAIII A _.i<ai*JI ^jdjIjSll ^jJalj 

^Ll_J A na to^AHall aAA c. l/i^illa-aa ^Aaloil A3j . A, j j.jjj)-iL1xa 

a — q — a J&l jr jaJI <_$!) over-unity "J-olSill cij^ ^"—j l$J] 

5-Jliir J_A j_*J ^clk^a 1^11 jIAj jl (%100 (> J^l J 4 lM> 

.." :©j — ij£ dVI —^ ^— a Igj Aj-aSj ^1 j cfree-energy "<Lila-a/&ja]l 

c . * * 

^jj_x-a (Jc-lij j! (jjx-a ^aUal ^3 JaJ Loa ^)!l£l ^JjLLa 4_i-o£ ^ic- (Jjj-aall 

j A ^ai ^-SJ^xA ‘AltAA j ."..(aJJI ^LaAl^l (Jc.I_9j jl ^^joLilalAi-a <Al^)aA^ 
"..Ala. An ^iC. ^)Aj-a-a <_ja oAjI^ AiLLa gAquj.il ^aJJ .." 

oAA (jl Lollia .. I^A iAI^-LuaII (JIj ^3 i La clj^ (_^A^I ^ g. jAjll (Jlyjaill 
CllliLl_ j£I (Jj-aaj (.qj^j^aW ^^^C-Aj La£ ^A Ajj^ill CllnVq'ill 

A_uj J_al ^J^a l^alAjj jl 1^,'ic. ^j^lc-VI ^ lij liLal t^Lt3 oA^£ ^.JJ^ 

Ax-alSI La IjtaffJ c_jl^aJI . - ?4 <j\ L>\\ LojIa ^jxiLiatn^all ^aJLeJI lAA ClLaLa. 

<, LJBJJxJf £ atiff ^l!la iAIIAA ^1 ^jl .W'n (J' (^LqL .^-a3 A <aK ^j-a 

A_jjj V _!illj t^^llla Jnii5l£j AjAJlill AiUsill dl£^uj L^Aaj ^jSj c" n^. 

A JA^J j ^lj H-VI _J J J ila-a]l t jJlOU 

^ j_ill Lai S^a (_^^)j!lll <C-I^)H.I ^JjjuA ^] cJ^ltj j|*^^all 

dlS^jaill (_£ Aal ^aLi3 ^A j c ^jj.iUj.iall x^aflll ^1 jjJuLlaJ) £ 4ffl j^i ji-VI 
(J a! a Sg-I^J Aj^l^a ^jAa g-I^AA ^^)j£JI A jL>qlll 

A _^a^)3 (_51 till A J AJj^-a Ajliaj (Jal ^j-a (Jj t^jl jjojV I ^3 4a^)laj <inlaj 

^ JC. ^oall ^j-a ^^)al ^-1 ^jl cAlliA j .^jl^joiVI ^3 l-§J A_ui3l_la A jVqi A^a^l 
(Jjj-oj (^glll ClL^Al£VI j CllLcalall ^^3 (Jj-sala jAj ^IuLiaII 



Iaj liA^j t ^Aj ^jill^5 A_ilaAjll^ AiiOall CllLujjaijA (jA 


^■_j_la (Jjl_J l <jjl^jj jl S^aJI AijUall (JL^-a ^3 C* 1*JI 

t_j_ jI£-g Lja_jl till_iAj .AJk.jdll liA JL-al ^oAI-Laj jl CliljJnj 

j_ £aj Ajjjj A_iaj i£ y $ J J^.1 ^-1a <jia3j ^jll JjlkVI Clllc-I^J 

.i^yLJl A-pU-aisVI a_JI jl a_iaLl1I ^aIIaII JaI£ L_L>lajl (."iwl jl 1J 

J (jl <- Qii'^'i c^-l^l^VI Clilc.l^)J ^_1 a Jaj^jod l.li^. LaIa C‘ \'\*\ lijj 

a (j^jl_3 (Jja^ oijLuill A_lo1x 1I (jjjl Jll £a (jsl jL (jl ^A .Jj^Jll 

Aijlla ^cjuj (jl o jl gj (j^AJ ^ jJjoiaj ^^3 £ jlLJI n ^1 lijj ^AjjlJall 

L_fljjai_3 tA_sllall A_ijj-a_ a (jjjlJj <Jc* ^1 |<q *1C.VIj cJ^*^l A-Sl-la (jC- aijl j 

A .iljjJI jdjlj all £ « (3 si J? V Ail A>^; jig Jl (Jj^jai (jjjJaSjJ 

A L^.^)a jjl ^il a£j 1 aj Uaj3a*\ a jvs aII jl£ li] (j^l .A_iajoJI 

A_±J1I _Aj t_i*_k-al A_L^.^>a Jj (jkij L_fljjai3 ia J£!1 jI ^Jc. AiiL-axll 

Ajjjl.J.^A Juxl Jtilljj ^aJII (jA^yll Iji^A jl g Jl jm,U*l ^jll J Jjaixll 

% 

^al j__!ilVI j-J"_J ^^^-ajoj _J A_3jj Jc- £j 3jill Jc- ^ JvnaII jEJj 

(> C U^VI (> I j±A ^ liAj 4SECRECY ORDER "*j>L 

(_^AAJ Igil LaILIs jl g Jl liA (J^lVl A-aJx_A J 


£/ JJ^yi Lj)?IJJ U 17/^4 

S^)aI jA J 

"perpetual-motion machine a£j^J aJUj ciVVI JJ ^i*" 


£ AA ^ 1c. j^'n A m,A AjujUjoi gljHyi LjlplJJ i t L&4 ^il (jl 

ilLai_ j Vj A_c.j_k-o A^-ij l^il A,\*s.j cAjVI Jl Lilllj J-a*j J (jji 

A A/Af/ 4jJj4Si4 j(JuZf_1 AjJaiLlA Igil Jl AiLiaVE cAjc. (Jajo:! Jc. 

.$.1_^jjl 4-iAi-o ..iJiJI ^J-aIxI! (j^-^11 AjoiiLall t.”il a\j>j.ia 1I i^.1 (^ill 

^g_1c. JAjoi_aIIj AjcjIaII A_uA_ijudl! aiA (Jc- SJ^aII c-jjJall Jih (jl i> j 

jtdLj (Jj tiff (j^jlLaj IjLJ I ^A ^jji^ll (Jl judll^ .CjU JaJI (Js tin 1 1 s ^.i. 1 ^ 1 "' 
5_jjlillll i_Sj^JI jl I_allL H'L—uJe Ju aJu <n 4Jb %*al 4j& lJjjJLa 

Clllal^)_J a_l_jS-a <J ^3^ O -3 ^ 1 jj j* ■ , 1^1 IjLa] tljalc- 4 \, V,, „ a 




<_j_ 3 _c. 3 jjx-g Ail jA j!i£lj jj£1 Aj^3j31 jjjj ^3V1 j-aVl 

j_ 1 33 AjYfi'l j3sV1j Aj1j3lV1 Jj^uouj ajIj ^-IjlkVl Aj13 jj 

3_jjIaJj CjV'VI _J lit (jj^gQ 331 • cjj.^** 1 " aLUS jjc- jl Aj3c. jjc- Igjl 

V jl Cl±j3 (j! Igjlc. 3j^-^j (j-aj-a^_x* (J^An 3j31 


_ j cA-LaLaij (J£j t^A ^-IjA^-Vl C 1 j 13 jj i _ \ '\*\ a \ Ajjuj 3V1 AqjJajll 3 ] 

^jAI (Jjul j’rs^ll Aj ^»3L 3AJC. j3LV1 j) ^'Ijli.Vl Jl Sj^all A_9 jAj 1 j 
j A ^g,3c. 3l]j jJC- jl 3 ] aAj3*i-q ^^3 3aJl 


^ ,3j cil!>3_a! ^3 ^ 3^ 1 j^*>3jl ^Ij^-Vl J djfl&ll (Jj>**ri Ja^3 

3_^-11 A_ja 1 ^r u^ij ^Mjj tSj^all gA^j ^^3 3 d *3 j A* ) }\) (Jj>^ 

^_3 1_a (J£ 13 . jj x A-^'qII jl 3 Q' q ‘ 3*31 Sj^sll g3 C5^ L£ 


^_3 c > 1*2*3 3 jl (3^3*^! ^-IjlkVl Cj3Ijj c > 2*2*3 J jAju 3 ^ ij&\ 

33j 3 j3. Yuj.i1 j AjjjjII A* lid jp^V 1 A3-aJ ^Ic. t AjC- 1 u*a aJjA ^1 

. jl_ &\\ 3j^)^.. u * i<Q ^ 33 ^a 3 ^ ajc.1 u. 31 j aaaIxJI a_^.3o]1 3 ^ 

cJa_a3 A q i lA jll gA^_j ^jAil ^3<al 9 *^>-» 3° J& u_u3oll 13 3 ^ A3jc.1j 

. Qic. JWaW Ajj^all A3LJ1 AjLg^. Aaj jAj 13 V3 


^juJ 1 j 1 j__li^.V 1 A_aj3 AKi (_£ All jA j^Jl 3 jxJ 1 ^aUaJ 3 ^ t^slj]l 

3J_uj (J3j q \ A_3-oj V W*all ^lj!li.Vli .^-lj!l^.Vl Clil^l jj c > 

31J_ujVI ^t.x/i^Uai 3^1 jA AlixaJaJ jl^aJl 31 .3JJ31 (3 


^'3' 3 s J' cr^ 




V-/ -• 




j__a1 13 j jl^_^Jl ^j^. JJ^ c^All jA ^-1 33 .VI Aj31^j <. > n3 3 

3^1 oj^-^-Vl 3 d 3j>**i*1 ^Aa] 31 L-UjoJI .^3jjob0 JJC- J L_2J^A 


3-^311 j ^-IjlkVl Aj31^j c.^ c&a ^^aj 3^ c_>^ 31 jAa. ciiijjl 

^glc. 3 j1j 3L31 ^^3x11 331 a11 l-jIaj ^3 jL^Jl 13 3 a_9j3J1 .a_3^ 

31j_^V1 ^ s 33. < 3.j3 a 31 Aij]3Jl diLufliill i> _ 5 3 ^3j cc_l3 

AjC-3-a_11 j A_;1 a1x11 c" A, xj.1_ujj-a] 1 Sjialjlj jj^ll jjjJall 33J1 ^331 -Jj 

* % 

cA _jiq'ill o3 (J£aa ^aII 3 ^^^^ ^3ai^Vl ^ic- (_33 ]Lj Sj3iju31 

j_a 3 aja^a aJ3la 3 *° j>aVli 4 1 a! .aj31 a_ac. 131 ajjA^. 


A ^ . > 11 3j .^lj33VI CjUIJ-J 30 "Jja^g" jA 3j 

331^331 j 3 Ij-^jVI 3 ^ jA 3 j 3 < 3 <q jA 3 jjaj 3 ^^ a. 2^31 




A _ilj j ^A Laj ^^Jl d*al ^A La l-li^. ^j^-alxj ^jjl]l 

O^ (jJ^)^-«Lal! 4, Ag ^11 ^)J*^ Qj.^'b ^jjLSI c-Laac-VI (3 -0 4_aIc. 

^ilL-a_1 . .^li<a Laj ^ ^JjAWj^ ..til^Lall ^AjLiujI (Ja3 

.(_£^}a£]I 4-AC.l u*all CliLauaj^-all C^LajI£ j a__paLV (Jj (j^l^'u^-all 

dll ^]l L-ajj-a t4 aj^)x]I (J j^]l ^jl A Ax,\W Ax nd .13 LaJ^) 

_C. (Jl 3 j (jl£ La£^ Aj^juJI 4_lajjai]l (J (jc- a^pJC. tl-lA^j a.W*i*all 

A sl^ill A-pal jLojJl]lj 4-La^lc.^l <L^.^)£_a]I alA (J£j t^LLLai A-AC-jda]! (Jj^]l 

llj .a^)_dl A _ajk^JI cill^pj (j-a Lida ^^Ic. (J-oxj (_£^)j-aJ £-1.1^. J^}^-a ^^A 

L-A^juj t^uldVI c 3 La Vi ^lill a^^Ludll «£>La]! lA\\\ (_£^}^j La ^3 ^Jaill LaIsJ 

^J_L (j-a ^ILa . (jl£-a (j£ ^^3 £-alll (jl .id 

j)l J_(j_ £-oj V ^ _ill a^)^JI 4 _a 3I^)1I ^Lll ^1L ?Loixu1Lj ^Lilj La t^Vl 

(JjLojj 1^_aI (Idl o^ ^dlll Lt-ila .. 1 ^_a3 A. jolAjoiV j ^-al I ^A (jd-aj 

(jl A^^. 'W.all (j C- _^1 £-ojoi JA . Uji^i ^ yja ^yi 

dl*l j A C_J J£-a (_jd3_j d] ?Ljjl \,jx j.)JJ- a\-lag-xA l£^)^a (_£lll "^IAjI^C- 

.." IAajjIII CaaI£j tajl^ljl ^ic. ^-IjlVl ac-l^j 4-d-a (_£jLoiaa 1I ^-IjlV^I 
^3 (_£^>Vl <C-Ljaj jl ^Loil !_j^)jJa jl Iaa^j (J^>AVi Cli! 

!!".1jLkl (3 ^Lala V JjJI 


jILJ! ljISuj! jlj^iluiyI 

^aJl_*-^J "(_5_.Vq‘iC.I c^ 5 jJaLa]l (3-° dlllijLad]l ^3 

^A jL^jj ^Ic- 1 j'lg.j ^jlj "(jl-^. L_lLudll 

q _.Aj^laII ^AjI£!ajI (J^Lk a jVq*\ 

^Xi\ _j I ^A ^al3 CIaI^I^J C > ^Ic. pJajl l^-a^3j ^jl Aix .J 

^^-ojoi _J 1_a 1_jlL C^jJx-a^UI ^j ; AjLjd]l ^jjIa ^aJ^)£j ^j-a .^-l3^]l 

V J\ I—oa jjJ a —a! .Secrecy Order "ajjxJI ^hqU.a'l j^'"_a 

a^jjJuL-a L_a3jl]l j c<jc. <jL£J1 ^Ia^. Vj !-l^l ^Lal 11 a 1 .ag.c.l jp^l ^jc. 

q _C. t>“ nW 11 \aq'\a (j\ c Leila j .<La^J ^-al (_^L jl <J (J-ax^ qC- 

.^lc>VI Jj-a^. La 


i ^ 1 ^) ‘‘i~^l a^.1 ^ic. (Jjj-a^-11 CIaJ^Ij cIaa^. Ic.C1 aa£ 111 

W /?^/^\4 1) J—*) ^11'T‘i Lojj c4'Vqq>. Lj-_P JJ^La a,W'^ll CIaLaV jll 




Ill _g_3l ^JL-sa_ 1 3^1_ £lljl 3 C ’ C-LiilLoiVi ^ic- ciLoC.^)J Iaa 4jJ»uJf 

li_ xa3 J_2 cIjj^. A3jjo£a1I Aj^uJI c > Uj.i's .Aj^j^jaxJI jl A_i1aVI 

Ja£3 1991 ^aUl ^gi 774 ^LlJ Ia (^331 ^3-jj) 

i_A 3 _a 506j .<33 (_)xal 'Ljj'uJI fl j**) Axj^p Aa.iVhj.ia 

Ill_ xa 3 1_2 .Aj-al_k]l Clll£^)jud]l 3* l" ijW c > lUai l,g,XA3 ^aJ .13 Clllc.I VI 

UlLliXjaiill S$£* A^J^UI Clllc.1 3* L_flVVl Aj5Li^}aVI Aaj^JI 


alllii (_£«^ ^aVI t ^A (_)-aj "^JjVn-q 3^" 1^)3 

^alc. ^jjc. 3 -° Ai^*JI V \X Ay Cil jaj^aII .l 3 J^lL tA_ill^).li]l < 3 gj£^JI 

.lie. aiLj 3^ 3 ^^ ^ 3 j .1983 

J_J Clll^l^j l_jjI£a 3 *° ^\ Jj Vjl l^iAAi V q\ A 3 lla]l ^Ijjj 

^_A oi_A ^jlj (J. ^jjaIa^JI 3 -0 ^IaI 3^-2 4 j ,JJ)$ 

.Aj^juJLj ^jIaII JaVI I iA ^ 5 -^ij iKl ^glill s.li^.j]! AL^}Ia]l 


l$jj 3 is^ 1 ^ _ 3 ‘ jj_*-< 3 UI (j^j_ IVaII .i 3 ^)£ 3 l t diliixAxJI ^Vljl ^ 

^ J (JaAJ ^ J^ljlaLijLA 3 ^)^A 

3 jj ^ Lj .4 ^^^aII a jfLijl 5 jAll s jail 3 * 33 ^ 525 ^131 ^ *i 5 ajj 

AiLoi a (_j-al J jl o_J Ji^ A_± 33 j (JjxjoiI A i^aj 3^1 t (Jlaj 475 3 j^w aII 

jL^V! li-Jb .'^jJUJI'j "^jiLJ!" 3 a JLj 2 ,> lS^ 100.000 

^La^VI C ’il j*i<j**i " 31 aja 13 " j "jjj/ i_fll jATi^I AJjjIa Clll^ljaiJ ( 3 ^*^ 

(Ji 21 diL-sal .2 "ajjIa ^l^c." AjJajlLoj 3 ^ x * i ^_>^ . * 3 ) 12 ! 

(J_ ^.1 3 _ A 3—13 (_£_jjal! a£^)^a 3 -0 ^^ 3 uj l^l 3 -alj 3 -° ^-^ c ’ ^C 5 ^ 

AjLii-sa_II ^_flj^)L-saAj J^ 3 ^]l 3 ^ 1 ^I 1 ujI ^^3 ^jji^ll ^j 3 jlll AjIaC- ^jlal^)*Jj 3 

lSJJJ ^^ IJ-i'n'I .a£^> 31 ] ^ 3 ^)VI 3 -0 4 ^ 3 ^^ 

JaI £13 lag ill C 1 iI£^ja a 13 ua!I 0^)31 AAj^ll 3 ^>j AjV^ 3 ^ ja. 

&\ ajj ^ 1 c. 3 ax 1 j j (_£jL-alaV! j ^ Vq ill j ^^a 1 x]I ^-^0131 i> _ 5 Ac. 

^LjjI 3 ^-^- 3 -0 _^>^l (JaSLaa ^1 ^)jg,la 3 jJ l^)»^a*\ l^jjia^ 1 ^‘‘l 
j; ~s.a j 3 ^ 3 J 3 ^J- 3 ^a 1 I (J laj ( 3^11 1 ^. Aj-sa^^jj aI^joj Aaj^)la 


OJ_ A& A _A Ia*\ ^alsl AjI jA ^i-_ljXjAll 3 -0 ^*jl_ 3 l 

^ jllaJa^A 3 ^ ^■^) A-:a A cdl^l_ ^aII 3-° >^>^*JI _ < H C ’ cijj^l 6 ^L^-jV 

5 —-oVI « (^ 5 - 3 * <_ji o j^Sii o^A ^-^)iaj u^a'll A )l i 4 **ij.j.i>all 




3’i _ AC- (J jL^. q\ 3xJj . (J^quj.1^11 ^3 fhtl\ LaJJJ 4(J-al^l\j 

3xj cilll t<iaj-sa]l ^jjjaij^^. (_£_JJ^) J|*^<allj (JL-alVl "3jjLfc 

_J 3 _ 9 "(_£_Jj3' Ag-V>lc-1 ^aJ 4 <xa (Jj-aljlll ^a3C> qa 4_Lai 

dliiui a^SI C1iIj13j ^ cJaUiullj LaxIa ^j£-aj .^1^-3 

_3 4*LJa_ ale. L_jlu _uj^J 4 4_jl 3xJ LxuS ^Ic. 3<i] I^UJAJ (jl ib^AC- ^JA 

(j3aj_xj 1_ ajjJ ^_ll 3xaj 4_J^-^-l J£lj 4 JJaj AjliJ Jj3 

<_£j :kl 5_ ajIxa dl^Ja 33 j .Lijjjii3l£ JJ (JJ1I L LAua ^3 ^Clll3j3£ll 

AS*^) 3*i (JI_asl_J t^LLall bj)\ jj 4 4-l5Lj^)-aV 1 A-aj)^*s^ 1 ^al_i3 (jc. 4. qLi^' i 

% 

(ja AiixjLi Magnatron, Inc "(JjJIuc-Ia" ls a^ai "(jj^j^* ^jjj" 

^xjjjLa ^jjJ^Lg jjjLuJI (Jj3 qa 4_1j" i i c \a <]Luj^ <3ll3Aj . a! 1 l^A £_ijj-aJ 

(_£3 11 L-UjoiII ^jjJajj 4_la LJIL ^ J444Jj3 L_kjlj jjjLnxJI Jl Ij^jujIIia (j-a 

3JluJjJl (_)-a(jjjalj^^* Aludll (j^J ^XAqII j-Sfi 11a _j3j-al ‘Laj^^II (Jx_^. 

A _j^)^JI 3^1_J c!a (_>^1 • (I-A3(j-° ^ 

1 _j _a! <3ll3A . <^ill£ j)j£j (jl (j-a 3xJ ^A 4 <iil^Jl ^3 .. ? ^^Jl jL-ajsV 1 j 

AiUall dj\f£_jjuo (jl ^Jc. ^jJal j (Jj]j 11 a (Ja .AjjJaall oIa (j-ajj-adj Lu^)C. 
^agll ^al ?A3Uall (JL^-a 4j£>j^a^\ *Laj^*\ 11 C' i\,xa\,Jxa 33^1 ^j3l ^A 

?^L>-al *Laj)^^ 1I (jjllaJ 


4"_jAl3 jl" (JIa , a a 4 "^ 3 ^^3 C* ^L^t\ Lf^ ^-*^1^1 SjJ>a 11 Lai 

(J1_CS^ A^-Ua^ll ^AaI jxLaSj ^jIAj^I (JxV^3 4Q.W‘ia 11 dllj^^ll 

.CluLall ^aAjL-ajsl 1^1^^. ^-^Ikl j 1^>^ L)-° (3^H 1^1 ^p^l ^a^Uall 

(J^Lk ^)JXj-sall <ijl j "^)3Jj ^.lil^y ^ jlLJl ^Laj£^Jl £^LoC- (Jj 3 ^ll 

_**vn a!1 11 _A ^jl£ .<joUjai^Jl A_i1aV1 ^jIjIaC. (_^ ^^3 <1^1a ^-aL^js! 

4^<JC.l^)ill Aillall^ "^)L^ill AJaaj" A3lJa ^j^i\Vuj.ij _j_jJol1a 

^_jLia. LLxk ^>J^1 L_fljj3l <j^l t^ajj-sxkll l^j L^JJJ 1 jL^i] (3^- J 

. 4 jU^l l 4jidjlka^all ^ :iaj ^ c. <u^yi 11 a (jc. ^pioyi ja j 

11_A ^ju/i_ j 3_ac. ^Ic- (Jjj-a^JL (J^XApall 4 ^jj^aTuj.ia 11 ^.1 ^33j 

4^1-ill ^aj—Jl ^3 jI^aII SjLjj jh jl£ ^131 j 4^- jlk-all ^j-a jlg_^Jl 

I-n.^ 11 U. < 3j' Ar ~ 3al . Jix-aalllj AjjL^Jl CIlaj 4 a ^ 

^jl ^jj ±j q ^1 .Jj_loll ^^3 Loul (j^ UJ 1 ^‘^*0 J 

4^Jjj1juj_A ^al3al _uj! 3 _C3_}l£ 1_ ^jl j3jUj (J^.l3ll ^^3 dljl£ A^j^ll 

3_iJa_^*] S- 3 _13aJ 11 a j 4^j-ajj-al Ia^.'iIj a3Via a ^^Luill 3 j3^1j ^jJ)~N*Wl3 




£A \,g l^-ala .. AaI VlM ^aJ JjiJ ^ala cS-I^Laa]! j ^aC--l]l ^ja .I^aII 

(J_£ 3-a^ij ^^"v^aII UijJ ^^3 d±jl£ (_£^kl C1 sI.1aaj _jl^_^JI I l^-ijl 

.A_i1aI A-oAI-Ia (J£juj .l^jl (_£ jll c_l^A-sa]l IIa 


-Lkx. 


-jl^. (_^l ^_Ij i^aII JyA\ ^-^ia c > v> j a_jjoiL1a]I o 1a ^^a j 


A_21a 1I Clll^)l_(jl j-^_JJ ?(J_ axj A*\L«--ia1 ?A_i^j*JI ClA-Aj)^*s.ll 

(JaI£11j ^jjj)aUj.n Ajjjill AiUall Cljl£^)jai tilll£J tJaiill C1 j^IjjjI£ 

^\ jj__gJa Ajjj V <_£^)J^]I CjI£^)ja]I cIa .UjjxJI .2^121 £jJajll 

ClAnVi dlL^AM (J1 _^aI ^a)a« a ^jl . A_2_uAI ^>^1 (Jja3Lia 

(J C-IAa j—A i2 11 C. (JHa .Ajjjj ^jc. jl Aj^j^jJa ^JC. 

t"^jjJjai_^_3 ^^1_jJ)^! Ia^£/L LS^ (J_> A 2I (_£^)l^)^il 

LIaI ^jjSII (JjLujj <2liA <jl l-li^. (J^aIxj jl .S.WIaII ClAJ^ j\\ 

^j_Ailll 6 A _a c <a^_3 aJj_ujj£ tAjj^ll AiLLall ^lAjV jj AiUajj 

lg-£l ^1932 ^l*AI li* Aijjx-a a_Lujj ^ L5 illj t CjU jj j jJLj lithium 
^jjjaLxikll l_i^) 2' c.* ■\V\ < \ dsl^a 111 .Ajx aI-21 l_u£ 1I Cluljj Aj^juj *>"\}\) 
i"\^ji—^ AiLl 1 c_jjI£U The Fifty Year Nuclear War "ajjjJI ^ 

_ttl AjVq'i £a 2 Aiij^)x]l o^AlyAll oIa 

.lilU. A_a^Jjola]I dlLualll <ja AiUajj liLol jj£I ^gA ^^^21 JjlJI 


L_NjJ A_II j\j j'^aII L-lUoAl ^ata cLu^ij Clll^jjuJ _)2jc. ^1A 

Ij_Aaj^ o_jLiuj ^ja ^ ^n)^l-ix-A]l JI>a'I flywheel 

^ —1c. Ij—I jj ^—j tModel-T —-j (Jj^jaII"—j Sjj^jaaII SjUjoJI 

^jI _ **kA^lj^.j^a t-Iajl-i-A o^C. (J£jaJj cl a 

A_aUall _ a -lalj 1600 ^1_^jl-J ^1 Ha ^>aJjuj! .Aj^xlll ^jII 

^_a _jl_g-^ll 11 a ^al^LLujI ^aJ .^-^.^)1_^. (3^-^ U?^ A_^.l_^. AjjLj^^II 

IajAao 1_^.^)^.j l^l^jl ^-. i>*) c.” n*s.j UCLA (_>«^^l^-jl (_>«a,»,a1 •> 

_ ^Jl ^jj _J (jt£ AjI ^jjjjJal^.J L-J^Uall oIjLujVI 

^XJ IAjI L5^) CjXJ ^al ^jjjLjoll (J^Ia (jV c^a^l-iall tlh^^ £^IaC. 

J "l'q A aII ^jjjLud]! Ij^.j ^11 . _jj!a]I ^a! ^xILujV I l.AgfO^C. 

1_^ J^aII Ua^J Cll3l£ 0 jialillJ C^J^)jal]l L-ljl^. 

.6 Jj)^A 



tilj__J LgJj (jjjAiii (jVI Ajjijll ojlA (jl j-l±i 

^jjjj—J j" .Magnetic Wankel Motor —JaUiJI J—£jlj 

(jjAjiil lliiJ ^)Ja (_£A]I jA’i-all ^^‘r^rdl c "^Ul£U 

cilj_^_Ij Yt JajljLAJ lA^)Ja ^jll oAjaJI Aajlx-d! (Jk.Alj 

a —jjL^£ scooter a —kjAl —^11j 15 ajJ ^.janJolt*^ (J^jl j 

V Jl-j^£ tJ^A L)- 0 (jL^o^ 15 Sj3 Jc. (Jjj-a^AI ^jJo'uj.ij AjIj j 

(jl ciiljLijai U Mazda lAjl « cjA jk A3j . cjI^jjJ sac. jjkjj 

S.W*kll CjIjV J ^Jj CjI£j^11 ^ja £-^ill lAA ^Jc. ^j'Wi CjI jIxj ^jk-aj 
tAjfL^J^I A^ajkl (JiS (_j-G A^/JI (J^^A (j-Q 1*'^ Ig cCllljjjal SAC. Aixi 

^—All IJ Jj—uj c*tx \a Jill Honda Iaj^a a£jjA ajIa ^aJ \j 

caI Jf J! (Jj__kj U>jjl ciixioj ^aJJ jj 3jj Jc. SjjJ SjA3 

.S A^xdl 


^al_3 C (j3o Uxil j Ajl^jC. qa "AkaA J" ^C. Aj Jv^ra C 1 995 J*AI ^^3 

a^)j__La ^jlc. <Jc. JaxA S JjjoJ AjfL^-aj/l CjIjVJ A_sl£ (J^^. AA^^j 

_Ic. 4 _jjA3 (_5 _ A j Sjila A j^Lkj JiaL AjI jAjj (_£A]I J AjaiiL Jik-<AI 

(j_ a L_u^jd! JJtAI Iaa Ax.lu.ro ^juj ^Jc. J«o*\ Ailj ^x.aj .JjlgJI aa-ojII 

Leonardo Da ^ A;, JIa jaJ— jJ] Sj Jiidl jjc. cAJ^ild! (j^u 
201.67 Sjlj^ a^.jj u Jkij aaajj jl*AI (jtj JJjj • Vinci 

(j a ^-*Ai ^."lAn cA_j^1xA 1 A_^.^^]l AjI ^ \ .AaxjJall ^ja l)L^ 450 

^a. Wnj.ll . ^Jjj\j 3 6^. j 10.000 Jj oA^I j (_Jj5 oA^. j (JaIxJ ~S 

(J a*j] aAjA*j ^aJ A-gjA3 JjKiI j3 S JlAal A ^xj (JjxAjj ^^3 JxA! lAA 

(JaIxj Lo l.^l^'uj.irQ cAA^JI o^jS (Jl Ja A J^]Lj Aj^)jJ .Aj^) 1,A, Jl aAVI 1-^ 

cAj _Aal^)XJjajVI AL.JI aAA ^ja AjA^C. Axj .JaA3 ^jlJtAI lAA i^ja $10 A_aj3 

CjLoi _k (_£Ak ^jjjJa^A JalAolj ^3 Aj^IjJ ^.LjaC.1 A^.1 alxA 


A _ Ajc. (J^Lkj .^jAII o jkij Jc- A V^‘‘i Aik. Jj AALjaVljj Aj 3 ^-LoijajVI 

Aj_Aj^jj A _.qj^*\ 11 (Jl_^Asl c JaiAul j Jj S^c.a]I \jJ Jjldl ^jc. 

I _ JAoAv^rQj i A _ n^xll Aj^Liu J S^pL^-oj J)~n ~s.j I^-gIsj Aj-al_^AI 

^l£ jUJI Ajc.jI A11a£j Alj^-dl Jj^alic. J Ajc. 1 u^oll 

,^-^i]| Iaa (^-o ^j^Lauj jAaiAl (jc- J a! (Jj3j .JU! 


CjI _x-akAI (_^A^.Ij cAjj!j^)^1I LojAJI aIHujI ^jjc. J^^ll A^.1 



(JIaL Ijjjj ^tS. W*ia' 1 ClAAfjll Auajjrt a'I 

(jt_£ . J_ j. 1^JI ^iLou£l <_)iaI^) xjjojV a^jU^ A_]L-a jUJIojLj Lol^S tAk^^JI 
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